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A. 


REVIEW or rux PREMISES, 


AND 


AMENDMENTS PROPOSED, 
PLAN 


FOR IMPROVING THE 


ITY ant PORT of LONDON, 
BY MEANS OF 


NAVIGABLE CANALS. 


Sf 


HAVING i a baſis * my deſign, by reciting in 
my «© POLITICAL ECONOMY OF INLAND NAVIGATION, | a 
competent hiſtory of the propoſed wet docks, for the in- 
formation of ſuch as may doubt, whether my propoſal may 
interfere with ſome one or other of the various. projects 
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„ 
which have been brought forward, although it is my wiſh 
to aid the laudable objects of public accommodation, which 
all of them hold in view; and having revived the ideas of 
that worthy and public- ſpirited member of ſociety, the 
late James Sharp, Eſq. of Leadenhall Street, which were 
ſo highly. approved of by the City of London in 1773, to- 
gether with the ſurveys and reports of the propoſed lines 
from Moorfields to Waltham Abbey, and to Marylebone, 
as executed in 1773 by Mr. Robert Whitworth ; I beg 
leave to aſcribe to theſe gentlemen their original merit in 
this ſcheme, which they have partly prepared ; ; and to re- 
mind the worthy citizens of London, that the period i 8 
at laſt arrived, which has brought the actual conſtruction | 
of the Paddington canal to the vicinity of the metropolis: _ 
” period, when the advanced progreſs of the ſcience of In- 
land N avigation has afforded them a more expanded know- 
ledge of i:s political economy in various capacities ; and 
when it may be expected that they will awaken to their lo- 
cal intereſts, and to the immenſe proſpects of public prof: | 
perity before them. | 
Impreſſed with the vaſt importance of has ideas, and 
willing to promote a common good to mankind, without 
private intereſt or connection to bias my judgement ; recol- 
lecting alſo, that the rapid progreſs of building and popu- 
lation may have far exceeded Mr. Sharp's calculation, I have 
thought it expedient to explore the country through which 
the more neighbouring communications to this port are 
propoſed ; and having carefully examined the ſubject (fo far 


as a want of authority to uſe proper inſtruments and aſſiſtance 


VS 
would permit me to do ſo) by the eye, and having diſtinctly 
traced the ſurvey made by Mr. Whitworth in the year 1773, 


as reported by him to the Honourable the Committee for 
Canal N avigation of the City of London, I feel warranted 


in ſtating my primary opinion of the following facts, cir- 
cumſtances, and amendments : reſerving myſelf, neverthe- 


Teſs, to my own future corrections, if, by farther inveſtiga- 
ting an inquiry of ſuch magnitude, with profeſſional ad- 


vice, I ſhould find cauſe | in any 1 inſtance hercafter to vary : 


in my perſuaſion. 


In the courſe of the two laſt months, abr and March 


1799) having at ſundry times previouſly explored the ground, 


and examined the approach of the canal now cutting to 
the City near Paddington, I proceeded to a more minute 
examination of the premiſes through which I had conjec- 
tured, that a canal of inſulation might paſs, as one of the 
mot eligible means of relieving the Pool, of diſtributing the 


burthens of commerce, and of improving the city and 


port of London. 
Taking it for intel that Mr. Whitworth's kids are 


judicious and true, as repreſented i in his foregoing report, | 
I have ſet down the water-line of the propoſed baſon for 
the termination of the Paddington canal near Edgeware 


Road, as the ſummit-point of my level, or fountain-head 
to ſupply the northern ſide of the river with water for an 


inſulating canal, and have governed my examinations by his 


ſurveys, and by the beſt eee I could obtain, in re- 
ſpect to the angles of deſcent, which I found to be effen- 
tial to o the certainty of my obſervations. 
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In arranging my review of the premiſes, I conceived it 
beſt to divide the contemplated line into ſtationary points, 
becauſe this method allows a more accurate attention to de- 
tail, and exhibits more compact diviſions of the aggregate 


eſtimate, for the more local contemplation of thoſe who are 


immediately intereſted i in the . n of the cir- 
cumvallation. e 


Theſe diviſions are propoſed as follow : : ; 


On 1 north ide of Fu Thames. 


. From the grand baſon at the termination of the Pad- 


A canal, to a central baſon in a piece of ground 
belonging to the charity-ſchool at Mile-End road, ſi- 
tuated between Hackney road and oſs walk, Bethnal 


Green. 
" BY From the Hackney baſon to the entrance of Limehouſe 


cut, near the bridge next the church. 


3. From the Paddington grand baſon to the river Thames, 


at the foot of Ranelagh gardens: to paſs thequgh Hyde 
Park, if it ſo pleaſes His Majeſty, 


4. A deviation route from the bridge at Welbprae green, 


with a branch from the Paddington canal, to commence 
near the Plough (public houſe) at Kenſal green, and to paſs 
from thence into the river Thames, by Mr. Poole 5 brewery, 
nearly oppoſite to Batterſea church. 


5. Froma junction pool in Green 3 near ha Queen's 


Head (public houſe) Marylebone park, a lateral cut to Som- 


mers Town; thence through the Duke of Bedford's grounds . 
4 | 


„ 
to a pool on the lower fide of Gray's-Inn Lane, near Bag- 
nigge Wells; from whence a ſmall canal might be exten- 
ded by the help of machinery and rail-ways, to the Hack- 
ney baſon, in its way to Waltham Abbey, to Cambridge, 
and to Lynn, meeting the larger communication at this 
point. | 


On the fouth fide of the Thames. 


6. A continuation of the direct line of inſulation will 
leave the river at Mine Elms, and re- enter it juſt below 
Greenland Dock. But as going higher up the river . will 
give a better command of water, there ſhould be, more- 
over, a canal from Y ork Place Juice, at the diſtillery in the 
upper part of the town of Batterſea, to a commercial pool 
near the Three Goat's Heads ( public houſe) at N. ine Elms, 
unleſs a more direct line ſhould be preferred from Batterſea 
to Deptford ; in which caſe, the river Wandle i is faid to 
afford a ſuitable entrance. 
It ſeems highly probable, that there 1s alſo a capacity for 
communicating by a line nearer to the high land, from 
Wandle river down to Deptford creek ; and for various 
lateral and junction cuts, wherein the progreſs of building 
and population ſhould be anticipated. 
I think it may alſo merit 3 how far water 
ſhould be drawn from the ſources of the river Wandle, 
; (which, I am told, ſupplies ſeveral reſpectable manufacto- 
ries with a moving power,) in order to extend a communi- 
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cation to Croydon *; for, although it. would ſcarcely ex- 


ceed ten miles in Nip to water carriage, ſuch a canal 
leading to the metropolis of the nation, may have ſome al- 


luring advantages in reſpect to the level, which would be 
thereby obtained, along the foot of the Surry hills; and in 
the numerous manufactures which the proximity of the 


City would add to ſuch an inexhauſtible power for mecha- 
nical operations. 


Before we enter into a detail conſideration of theſe reſſade- | 


tive points, it ſeems, however, to be intereſting to obtain 
| ſome degree of primary information, in regard to the lead- 


ing features of the actual and probable canals, which afford 


the principal proſpect of eaſy and productive communica- 


tions from the country to the propoſed line of inſulation, 


for it is through theſe channels that we are to expect the 

” combination of one univerſal intereſt between the remoteſt 
corners of the kingdom and its metropolis; ; and that we 
may reaſonably propoſe a mutual accommodation of traffic, 


with the moſt flattering | proſpects of accumulation and 
profit. 


* I underſtand that the neighbourhood of Croydon (with which I have 


not had an opportunity to become perſonally acquainted,) is conſiderably 


covered with woods for a ſpace of ten or fifteen. miles acroſs the country 


beyond it; and that there are not leſs than thirty water-mills upon the river 


Wandle, to furniſh the means of mutual conveyance to and from the me- 
tropolis; beſides, an abundant demand for the transfers of agriculture. 
Theſe conſiderations ought to ſtimulate proprietors of lands ſituated near 


Croydon, to a minute inveſtigation of their reſources for canals. 


The Grand function Canal. 


The dignity of this canal claims our firſt attention, for 
(sas its name intimates) it tends to join all the great lead- 
ing intereſts of the kingdom in one ſtrong and productive 
commercial intercourſe, and to concentrate them at the 
metropolis. 


This canal was firſt eſtabliſhed by an act of parliament 
paſſed in the 33d year of the preſent. reign. The propri- 


etors are incorporated under the title of The company « of 
proprietors of The Grand Junction Canal. The company 
are laid under various precautious reſtrictions, in reſpect to 
che ſecurity of private property, and retribution for private 


injuries in their operations; of theſe a competent knowledge 
may be obtained, by referring to Mr. Phillips's book on this 
ſubject, ſold by Mr. Taylor in Holborn. It is ſufficient 


here to obſerve, that this canal firſt contemplated a commu- 
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nication to London, by way of the river Thames, which it 


enters at Brentford ; but a farther conſideration having ad- 


ded an ineſtimable amendment by means of a branch canal 


to Paddington, TI ſhall endeavour, under that head, to be 


more | tart 


Paddington Canal. 


The Paddington canal is a branch of the grand junction 


canal, having its confluence therewith at a place called 


South Field, near Bull-bridge brook, near Southall ; this 
brook empties into the river Coln at the powder mulls, upon 


the road from Staines to Brentford. 
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From the grand junction canal, which communicates 
between the river Thames at Brentford, and the Oxford 
canal near Braunſton, a diſtance of ninety miles, one fur- 
long, three chains, and ſixty links, and thereby not only 


unites the great commercial intereſts of Briſtol, Cheſter, 


* THz GRAND JUNCTION CANAL paſſes through the following counties, | 
and through or near the towns therein ſpecified, v1z. 


Northamptonſhire. 


Braunſton 

Hamlet of Drayton 
Daventry 
Welton 


Hamlet of Thrupp 


Long Buckby 
Whilton 
Norton 
Brockhall 
Dodford 

| Weedon Beck 
Stow 

Lower Heyford 
| Bugbrooke 
Gayton 
Bliſworth 
Stoke Bruern 
Road 
Grafton Regis 
Yardley Gobyon 
Furtho 
Coſgrove 
Rotherſthorpe 
Wooton 
Hardingſtone 
Duſton 
Northampton 


Buckingbamſbire. 


Woolverton 


Brad well 


Stantonbury 
Great Linford 
Newport Pagnell 
Willen 
Little Wolſton 


Great Wolſton 
WMoughton 
Simpſon 


Fenny Stratford 


Water Eaton 


Stoke Hammond 


Soulbury 
Linſlade 


Grove 


Slapton - 


Hamlet of Horton | 


Ivinghoe 
Cheddington 
Pittleſhorn 
Marſworth 
Denham 


_ Bedfordſhire. _ 
Leighton Buzzard 


 Henffordſbire. 


Tring 

Aldbuty 
Northchurch 
Berkhampſtead 
Bovinton 
Hemel Hemſtead 
Abbots' Langley 


King's Langley 


Watford 
Rickmanſworth 


County of Middleſex. 


© Harefield 
Townſhip of Unbridge = 
Hamlet of Cowley 


Pariſh of Hillingdon 


Drayton 


Harlington 


Hayes 
Townſhip of Southall 


Heſton 
Townſhip of Norwood 
Hanwell 


Tſleworth 


Townſhip of New 
Brentford 
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Liverpool, Preſton, Lancaſter, and Hull, with thoſe of 
London, but opens avenues alſo to the metropolis from 
every part of the kingdom, and more particularly from the 
towns of Daventry, Northampton, Buckingham, Ayleſbury, 
Wendover, and St. Alban's, which have already availed 
themſelves of lateral cuts, to this great line of general in- 
tercourſe; this canal to Paddington of about fourteen miles 
in length upon one continued level, forms one of the moſt 
intereſting and uſeful deſigns which has ever been executed 8 
in an equal. ſpace of country ; for by this facility of trans- 
fer, the uncertainties of river tranſportation are avoided, 
in reſpect to winds, tides, and a thouſand caſualties and 
impediments; commerce will receive the means of diſpatch, 
punctuality, and multiplied reſources; water-ways will be 
opened between town and country reſidences, while the 
pleaſure-boats and party excurſions of the city alone will 
contribute to promote the health and amuſement of its nu- 
merous inhabitants, and bid fair to remunerate largely to 
its proprietors, independent of commercial relations. 

From the grand junction canal leading towards the me- 
tropolis, this canal croſſes the Uxbridge road at the junction 
of the Norwood road, between Hayes turnpike and South- 
all, leaving Southall and Perrivale on the right, and paſting 
between the Hamlet of Yeading and Waxley Farm, it leaves 
Northall on the left, paſſes by Greenford Green toll houſe, 
leaving the green and Horſendon Farm in the pariſh of Har- 
row on the Hill upon the left; continuing its courſe to- 
wards the city of London, it leaves Apperton on the left, and 
Twyford on the right. At this place it croſſes the river Brent 
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over an embankment of thirty feet high. It then paſſes Lower 
Place, which is cloſe upon the right; Holſdon Green upon 

the left; Acton Common, Wormwood Scrub, and the Ham- 

let of Hammerſmith on the right; leaves Kenſal Green on 
the left, and croſſes over the Harrow on the Hill road at 
Weſborn Green: here commences a heavy embankment, 
over which it paſſes Bayſwater; and leaving Paddington on 
the left, terminates at the metropolis in a grand commercial 
baſon near the junction of the New Road with Edge ware 
Road. 
5 this place nature ſeems to have deſigned the ground 
fe the purpoſes for which it is now aſſigned and laid out; 
and the progreſſive operations of former times appear to 
have facilitated the intended excavation in ſo great a degree, 
that there is already a conſiderable pond of ſtagnant water, 


which the daily employments of the gravel pits will con- ' |} 


| tinue to enlarge. Indeed ſuch are the conveniences of the 
endleſs demands of the metropolis, that a little attention to 
an economic ſyſtem, in this inſtance, might apply every 
ſpadeful of ſpare earth, or gravel, to the credit ſide of the 


account for excavating an inſulating canal. 


Canal from London through the cb of Eſſer, Suffolk, : 
and Worfolk, to Norwich and Lynn. 


I have already noticed, in my general work, the canal 
propoſed from Waltham Abbey to Moorfields in 177. 

In the year 1785 Mr. John Phillips (the ſame who has 

| ſince that time favored us with a general hiſtory of Inland 


„ 
Navigation) brought forward a plan for communicating from 
Norwich, Lynn, and Cambridge to the metropolis, through 


the counties of Eſſex, Suffolk, and Norfolk. 
His deſign ſeems to have great merit, and the dedication _ 


of his work informs us that he was patronized by the then 
members of thoſe counties reſpectively. 


A ſimilar diſpoſition i in the preſent and future repreſen- 


tatives of thoſe counties, until ſo deſireable an end ſhall be 
accompliſhed, will not only be truly laudable, but of mutual 


importance to the particular counties which they repreſent; 


to the citizens of London, to whom they will furniſh more 
_ plentiful markets at cheapened rates; 3 to commerce, whoſe 
reſources they will thus multiply ; and to Government, 
whoſe revenue they will eventually augment. 


The city of Norwich, I apprehend, would be ſingularly 


| benefited by an eaſy, cheap, and expeditious conveyance 3 
and the commerce of the metropolis muſt partake equally 


in the happy reſult. 


Lynn would probably regain its ancient 13 im- 


portance, through the attention which would be paid to the 


progreſſively declining ſtate of its harbour; its port would be 
again reſorted to by many branches of the northern trade, 


whoſe ſhortened voyages would multiply the commercial 


reſources of England ; his Majeſty's ſhips would probably 
ride more ſafely in Lynn Deeps, through a more powerful 
combination of commerce in ſupport of proper operations for 


bettering the channel ; and the navy would be repleniſhed 
with ſeamen from the interior country, through the leading- 


ſtrings of canal, which would militate to ſpread 1 its mari- 
time influence over all parts of the kingdom. 

In reſpect to the point, which Mr. Phillips has choſen to 
fet out from, near London, I do not pretend to know the 
country beyond it ſufficiently to judge whether its levels 
admit of a more elevated approach to the city: ſo far as the 
canal propoſed in 1773 from Moorfields to Waltham Abbey* 
affords light on this ſubject, we may believe in a capacity 
for croſſing the river Lee as high as that point at leaſt; for 
this line having been actually ſurveyed and leveled by Mr. 
Whitworth, under the inſpection of Mr. Sharp, has proved 
the continuance of one entire level from the Quarters in 
Moorfields to that place. Frey 

If however a route can be found ſo as to take the ſpare 
waters of the rivers Rodon and Lee, at a point high enough 
to dehver them into an elevated baſon at Iſlington, as I un- 
derſtand may be done with the waters about Hertford, and 
thus obtain an auxiliary power which could be occaſionally 
uſed to ſcower the ſtreets and ſewers of London, and to waſh 
away part of the filtings which have deprived the river Thames 
of its antient navigation up to Kingſton, I ſhould prefer the 
operation to any mew riſt of a lower communication. The 
importance of this ſubject, nevertheleſs, as it more intimately 
concerns the intercourſe of London with the intermediate 
ſpace between this city and Lynn, demands a recital of many 
intereſting particulars from Mr. Philips's Plan. 

6 I propoſe,” ſays Ns to 80 out of the river Thames, 


See Mr. Whitworth's p p- Ry Mr. Sharp s p. 302. 


[ 15 ] 
about Poplar or Limehouſe, below the new cut lately made 
from the river Lee by that company ; and proceed near 


Bromley Mills, acrofs the river Lee to Weſt-Ham, and come 
into the great Eſſex road near the four-mile ſtone and, along 
the foreſt fide of the great road acroſs the river Roden, a 

mile above Ilford Bridge; and continue almoſt ftrait along 
the foreſt by Abury Hatch, Hainault Lodge, near Havering 
Bower, over Horſe Green, by Stapleford, into the river Ro- 
den near Boys Hall, and proceed up that river about four 
miles to within one mile of Ongar ; then to depart from the 
river Roden near Standon Mill, along part of Parſlow-wood 

Common, Blackmore, and near Writtle Park, by the town 
of Writtle, and into the river Chelmer, juſt above Chelmſ- 
ford town, and up the Chelmer to near Leigh's Park; then 
to proceed out of the river Chelmer, nearly parallel with the 
high road to Braintree, at about a mile diſtant on the left, 
and into the river Blackwater at the town of Braintre, and 
along the Black water river, up to near its ſource, to Great 
Samford, going through part of the towns of Braintree, 
Bocking, Shalford, Wethersfield, Great Bradfield, Little 
Bradfield, and Little Samford, to Great Samford ; and thence 
out of the Blackwater through Hempſtead and Steeple, 
Bumſtead to Burbrook, and near Baythorn End into Stur- 

meer, which is intended as the head of this navigation: being 
a courſe of about fixty-ſix miles in the counties of Eſſex and 


Middleſex ; forty-three miles to new- cut, and twenty-three 


miles to deepen and widen the rivers the canal falls into, 


To proceed next into the county of Suffolk : from-Sturmeer 


the head of the river Stour, it is propoſed to go down that 
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river, by Stoke, Clare Cavendiſh, to Foxhead, to deepen and 
widen, being about ten miles, (and within two miles of the 
great manufacturing town of Sudbury ;) then to new-cut 
from Foxhead, at or near the following towns and villages ; 
by Stanſted, Shimpton, Cockfield, Felſham, Godding, Rat- 
tleſden, Harleſton, Newton, Cotton, Thwait, Stoak Aſh, 
Little Thornham, Yaxley, Sturton, to the riſe or head of 
the rivers Ouſe and Waveny, within one mile of Diſs: being : 
a courſe of thirty-one miles through the county, from the 
river Stour, at Foxhead, or thereabouts, to new-cut, and 
ten miles to widen and deepen. 
I next proceed to the county of Norfolk, from the head 
of the rivers Ouſe and Waveny, through the edge of the 
town of Diſs, to Ferfield, and through the Meer between 
Banham and Wilby, up to the border of the market-town 
of Attleborough, by Rockland, Great and Little Ellingham, 
Scoulton, and between the market-town of Watton and the 
village of Corbrook, through the end of the Meer, by Oving- 
ton, between Houghton on the Hill and Holme Hall, by 
Necton and Swaffham, Narford, Narborough, Pentney Ab- 
bey, Weſt Bilney, Aſh-Wicken, near Middleton Tower, 
into the head of the brook by Hardwick, which falls into 
the river a little way above the town of Lynn. The branch 
from the main canal, to the city of Norwich, 1 propoſe to 
carry from near Hingham, and go between that town and 
the village of Deepham, and along the river Vare, by Hack- 
ford, Crownthorp, Carlton, Barford, Marlingford, Baugh- 
burgh, and a cut of about three miles by Higham into the 
river, about two miles above the city of Norwich. The ex- 
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pence is but trifling, compared to the utility; and the dif- 
ference to the city will be very conſiderable. This branch, 
from near Hingham to the city of Norwich, will be about 
fourteen miles, and from Diſs to Lynn, forty-five miles : 
conſequently, 1 in the county of N orfolk, to new cut, will be 
fifty-nine miles. 


Having gone through che line of the propoſed canal, the 


next part of my plan is, to ſhow how far diſtant the diffe- 
rent market-towns are from this intended canal; which will 


cloſe my firſt inquiry, and ſhow of itſelf how they can be 


benefited by it. And firſt, to begin from London: Romford, 


three miles ; Epping, ſeven miles; ; Ongar, one mile; Hat- 


field Broad Oak, eleven miles; Brentwood, fix miles; Bil- 


lericay, twelve miles; Ingateſtone, five miles; Chelmsford, 


through the edge of the town; Maldon, ten miles; Witham, 


eight miles; Colcheſter, twenty-two miles; Coggeſhall, ſix 
miles; Braintree, through part of the town; Bocking, 
through the town; Dunmow, ſix miles; fHalſted, fix miles; 
Caſtle Henningham, ſix miles; Bradfield, d the town; 


Thaxted, four miles; Saffron Waldon, eight miles; Haverill, 


almoſt two miles, being nineteen market, and all great ma- 


nufacturing towns in Eſſex; beſides a vaſt number of large 
manufacturing villages, equal, and many of them ſuperior to 
many borough towns in the Weſt of England. The towns 
of Maldon and Colcheſter, being ſea-ports, and only men- 
tioned to ſhew their diſtance, are not counted in the number, 
as being ſo particularly to be benefited by this propoſed na- 
vigation as the inland towns. Linton, a large market-town 
C 
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in Cambridgſhire, is diſtant nine miles; and New- market, 
twelve miles. 

In the county of Suffolk, 1 with Clare, through the 
edge of the town; Sudbury, two miles; Lavenham, near 
the town; Bilderſton, near the town; Bury, ſix miles; Had- 
leigh, four miles; Stow- market, near the town; Needham, 
four miles; Woolpit, four miles; Debenham, five miles; 
Eye, near the town; Framlingham, ſeven miles; Botteſdale, 
five miles; Ix worth, eleven miles; Brandon, thirteen miles ; 
Bungay, nine miles; Mendleſham, near the town: being 
ſeventeen market- towns, and in the vicinity of a number of 
villages, chiefly employed in the woollen manufacture. 

1 proceed next to the county of Norfolk : and here I muſt 
begin with the market-town of Diſs, where it is propoſed to 
go through the edge of the town; Thetford, nine miles; 
Harleſton, ſeven miles; Harling, four miles; New Buck- 
ingham, two miles; Attleborough, very near the town ; 
Hingham, very near the town; Watton, near the town ; 
Market-Dercham, ſeven miles; Swaffham, through the edge 
of the town ; Fakenham, Nahe miles; Downham, twelve 
miles; Methwold, thirteen miles; Seeching, four miles; 
and into the river at the upper end of the town of Lynn : : 
being fifteen market-towns, chiefly in the linen, woollen, 
ſerge, ſay, crape, ſilk, and bombazine manufactures, and 
wooden ware equal to that of Tunbridge; and the town of 
Swaffham may, by proper encouragement, become as po- 
pular in the hard-ware manufacture as either Sheffield or 
Birmingham, being now very famous for the fabrication of 
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ſpurs. The branch out of the propoſed canal to Norwich 


begins at or very near the town of Hingham ; Wyndham, 
one mile and a half: it falls into the river about two miles 


- above the city of Norwich, and conſequently takes in and 


improves the market-towns of Foulſham, Repeham, Cauſton, 


Ayliham, North Walſham, and Worſted, each at about the 


diſtance of from nine to twelve miles; being ſeven market 


and manufacturing towns, equal in trade and manufactures 
to moſt towns in England; ; and in the whole, twenty-two 
market-towns ! in the county of Norfolk, beſides Norwich, 
- me ſecond city for trade and manufacture in the Britiſh em- 

pire; with the country around, for ten miles each fide. 
This intended canal will interſect a country not only full of 

populous villages of the above-mentioned manufacturers, 


: but rich and plentiful in corn, butter, malt, flour, hops, 
oak timber, &c. &c. &c. which may, by means of the pro- 
poſed navigation, be carried to a market by a cheap and ready 


conveyance, at leſs than one twelfth of the expenſe for one 


fourth of the diſtance by land carriage: and with reſpect to 
carriage to the ſea-ports, the length of land carriage, bad- 


neſs of roads, loading and unloading four or five times, the 
uncertainty of wind and weather coaſt-ways, and conſe- 


quently uncertainty in point of time at the London market, 


render that mode of conveyance irregular, tedious, and ex- 
penſive; while this, by the canal propoſed, will be certain, 5 


expeditious, and cheap. 


The three counties of which Mr. Phillips has here PRO 


(and perhaps we may conſider his propoſed operation as one 


tending to encompaſs the counties of Lincoln, Rutland, 
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Northampton, Huntingdon, and Cambridge, in its bene- 
ficial influence,) are ſaid to be famous for corn, for the worſt 
miry roads in the kingdom, and for a tedious length of land 
carriage to their reſpective ſea ports. Such a country muſt 
of courſe benefit much by receiving the heavy articles of 
ſtone and lime for their buildings; gravel for their roads; 
and lime and other manures for the reduction and improve- 
ment of their cold and ſteril ſoils. Theſe can only be ap- 
propriated when to be had at cheapened rates, which nothing 
ſhort of inland canals can facilitate. Such canals will more- 

over call for public attention at the preſent juncture; more 

particularly becauſe the judicious undertaking of the Pad- 
dington branch between London and the grand junction line 
brings every other canal in the kingdom to meet them at 
the metropolis, and joins them into one continued line of 
firſt- rate commercial and political importance. 
Timber of all kinds, and eſpecially oak, is ſaid to grow 
in great abundance through the whole route of theſe pro- 
poſed communications; but as the difficulty of land carriage 
has hitherto rendered this of ſmall conſequence for 80 
; purpoſes than home confumption, it ſeems to merit inquiry ” 
whether maritime policy ſhould not ſtep forward to exchange 
fome leſs precious ſubſtitute, at rates cheapened by water 
conveyance, in lieu of a material ſo highly ſerviceable 0 
the Britiſh nation. ; | 

Oak bark for the uſe of tänners, cord wood for charcoal, 

and ſlack wood for the uſe of bakers, are certainly intereſting 
conſiderations to the citizens of London; nor ſhould thoſe 
concerned in manufactures be unmindful of a cheapened 
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market for the articles of wool, yarn, hides, tallow, woad, 


madder, &c. 


The fleſh markets being ſupplied with live ſtock, from 
the extenſive paſtures of the fens, muſt be a circumſtance 
of the higheſt conſequence to the City; nor can the ſaving 
of the meat, which is uſually loſt by driving, be an imma- 
terial point to the poor, when the economical produce of 
pennies gained by boatage is ſummed 1 into an aggregate cal- 
dron of broth. 
The many thouſand firkins of puter whdch are annually 
brought to the London markets by expenſive land carriage 
is another intereſting conſideration; nor can any man, Who 
knows the fens, be ignorant of the probable accumulation, 
and the conſequent reduction of price in this very neceſſary 
article, which the extenſion of canals muſt produce with re- 
ciprocated advantage to the farmer. 
The fine ale and ſtrong beer of Coggeſhall, Braintree, 
Wethersfield, Bury, Norwich, and many other towns, are 
ſaid to promiſe a profitable article for exportation, when 
they can be conveyed off by inland navigation to the reſpec- 
tive ſea ports. And both the London trade and Lynn may 
be expected to return a mutual advantage to the interior in 
the articles of wine, rum, and other ſpirits ; tobacco, ſugar, 
groceries, dying ſtuffs, firs, deal boards, light timbers for 
building, (in lieu of oak,) mahogany and other furniture 
woods ; marble, Purbeck, Portland, and Yorkſhire paving 
| ſtones, iron, and other heavy articles of general conſump- 
tion. 
In the article of fuel, the pernicious cuſtom of hedge 
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breaking will be corrected by the general introduction of 


coals into a country where they have been but hitherto in 


partial uſe. Mr. Phillips ſays, ten thouſand chaldrons of 
coals, at leaſt, will be uſed per annum 1n the vicinity of this 


propoſed navigation, where none, or very few, were uſed 


before ; which will employ fifty ſhips, of two hundred tons 
cach. Theſe ſhips muſt be navigated by at leaſt nine ſeamen 
to each, viz. a maſter, a mate, ſix ſeamen, and a boy; con- 
ſequently this branch wall employ three hundred ſeamen, ex- 
clufive of the maſters, mates, and boys; which will be one 


hundred and fifty more: in all, four hundred and fifty ſea- 


men more than are now employed i in that trade only; not 
to mention the Eaſt country, and Baltic, and other trades, 


which will be nearly as much more: fo that, if a loſs of one 
hundred ſeamen could be proved, as ſome have inſinuated 


it could in the coaſting trade, it would be greatly overba- 


lanced in the coal trade only ; the ſeamen of which are al- 


lowed to be the very beſt in the Royal Navy. 


In reſpect to the agricultural advantages which the pro- 


prietor, the populace, and the State will derive from the ex- 
tenſion of theſe canals, as propoſed, or in ſome ſimilar di- 
rection, they are innumerable and infinite, in regard to the 
benefits of conveyance, irrigation, and drainage, of which I 
purpoſe to ſpeak. more particularly i in a future paper of this 


work. 


But there are ſome immediate advantages in the ordinary 
courſe of culture that promiſe a direct reſult, which muſt be 


evident to every man: lands, now for inſtance, producing 


oats, which are conſumed by the numerous ſtock of horſes 


8 


5 
which are neceſſary to drag the produce of the earth through 
heavy roads to market, will be nearly a clear gain to ſociety; 
for the burden of ſuch animal provender will be relieved by 
the introduction of boats, and the richer crops of wheat and 
barley for home conſumption and exportation will become a 
profitable ſubſtitute. The unlimited extent of this ineſti- 
mable change will, perhaps, in the firſt inſtance, ſcarce 
awaken our obſervation ; yet, when we become earneſtly en- 
gaged to diſcover the latent means of bettering our condition 
by this kind of! improvement, the train of favourable reſults 
are of infinite amount in the wide field of political arithme- 
tic: in proportion to the food which a country produces, 
will be the ratio of its animal production; according to the 
ſubſtance of its productions, will be the vigour of its people; 
and according to their quality will man partake of neceſſaries, 
conveniences, and luxuries. A reduction of an uſeleſs ſur- 
plus of four-legged animals vil again make greater room for 
thoſe with two; and thus a country, improved by inland 
navigation, and thoſe agricultural benefits which are inſe- 
parable from its operations, will for ever tend to multiply 
the people of a country, and the national ſtrength. 
To thoſe, however, who would demand from me more 
detailed calculations in reſpect to the local! premiſes, I beg 
leave to preſent the able and intereſting eſtimates of Mr. 
Vancouver, touching the capacity for improvement in the 
adjoining county of Cambridge, which becomes immediately 
benefited by the propoſed navigable canals. And as this 
judicious production has been already applauded very highly 
by the Board of Agriculture, I truſt the citizens of London, 
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as well as the country gentlemen, will think I have choſen 
ſound data to ſtimulate their exertions. 


After a careful and official inveſtigation, Mr. Vancouver 


reiterates a ſummary of his concluſions, as here follows: 


*Recapitulation. 


From the preceding ſtatements, 


and from a due conſideration of the 1 __ 8 
formation acquired on the ſurvey and 
contained in the journal, it appears 
clearly evident, that the compleat and 
effectual drainage of one hundred and 
fifty thouſand acres of fen land in this 
county would produce an additional e 
venue to the proprietors only, an n aug- 


mented rent of 


That the laying into ſeveralty, or 
generally incloſing onc hundred and 


755000 O 0 


thirty-two thoufand acres of open com- 


mon field, arable land, would yield a an 


additional rent of 


52,000 © 0 
That a general improvement of the 


coarſe and rough paſtures, amounting 


to about nineteen thouſand eight hun- 
dred acres, would produce an increaſed _ 


rent of | —_— — 95487 10 O 


N Carried over J. 137,287 10 0 


* Vancouver's Agricultural View, 1794, p. 219. 
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Brought over r C. 137,287 10 O 


That the encloſing in ſeveralty ſeven 


thouſand five hundred acres of highland 


common would produce, in addition to 


its preſent eſtimated value, an increaſed 


income ß 3 PRE? 


That the draining, properly improv- 
ing, and encloſing eight thouſand acres 
of fen or moor common, would neceſ- 


ſarily produce an increaſed rent mon 
its preſent value of 


That, laying into ſeveralty, draining, 


and improving two thouſand acres of 


half yearly meadow land, would po 


duce an increaſed rent of 
Total improvement of which thi 


county is capable, according to the 
foregoing ſtatements, is — 


Stating the Werse produce at 


thrice the increaſed rent, hence per 


annum to the Public —— 


Which, at thirty years purchaſe, 


would increaſe the value of the national 


4,125 O © 


4,000 O O 


{146,262 10 © 


th. — ww 
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capital to che amount of © 3 £1 3,163,625 | 0 0 


— * 


That the operations of inland canals will aid ae im- 
provements, will not be doubted; and that they will accu- 
mulate this public gain, will be 8 conceived, 


D 


of — 


„ 24 | 


as well as the country gentlemen, will think I have choſen 
{ound data to ſtimulate their exertions. 

After a careful and official inveſtigation, Mr. Vancouver 
reiterates a ſummary of his concluſions, as here follows : 


* Recapitulation.” 


From the preceding ſtatements, 
and from a due conſideration of the in- 
formation acquired on the ſurvey and 
contained in the journal, it appears 
clearly evident, that the compleat and 
effectual drainage of one hundred and 
fifty thouſand acres of fen land in this 
county would produce an additional re- 
venue to the proprietors Oy. an aug- 
mented rent of 

That the laying into ſeveralty, or 
generally incloſing one hundred and 
thirty-two thouſand acres of open com- 
mon field, arable land, would JI an 


additional rent of 


756,000 0 o 


2800 5 8 
That a general 1 improvement of the . 
coarſe and "ah paſtures, amounting 
to about nineteen thouſand eight hun- 


dred acres, would produce an increaſed 


rent of — — | 9,487 10 O 


Carried over J. 137,287 10 © 


* Vancouver's Agricultural View, 1794, Pp. 219. 
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Brought over . 137,287 10 O 
That the encloſing in ſeveralty ſeven 5 
thouſand five hundred acres of highland 
common would produce, in addition to 
its preſent eſtimated value, an increaſed 
income of — _ :Gzi26 9:0 
That the draining, properly-improv- EE ns 
ing, and encloſing eight thouſand acres 
of fen or moor common, would neceſ- 
ſarily produce an increaſed rent upon 
its preſent value of 


4,000 © o 
That, laying 1 into ſeveralty, draining, 5 

and improving two thouſand acres of 
half yearly meadow land, would pro- 
duce an increaſed rent of 
Total improvement of wlich the 1 
county is capable, according to the — Lt — 
foregoing ſtatements, is — „446, 262 10 0 


Stating the increaſed produce at 
vis the increaſed rent, hence per F 
annum to the Public — 138,787 10 0 
Which, at thirty years purchaſe, CO is - 
would increaſe the value of the national 
. capital to the amount of e L 1 3,163,025 o o 


That the operations of inland canals will aid theſe im- 
provements, will not be doubted ; and that they will accu- 


mulate this public gain, will be readily conceived, 
D 
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The next conſideration, whereby the community are to 
benefit, is, a diminution of the price of carriage; for, in 
the year 1749 the juſtices, at a Quarter Seſſions held at 
Bury St. Edmund's, in the county of Suffolk, ſettled the 
price of land carriage of goods from London to that place, 
(ſuppoſed then to be ſixty miles, ) at three pounds per ton, 


or a ſhilling per mile; yet this place is only about 1 midway 


of the propoſed canal, and the whole tonnage to Lynn 


(148 miles by the canal) 1s reduced to 11. 48. 8d. by this 


propoſed communication, which will afford a certain con- 
veyance in thirty- ſeven hours. 


The following table of comparative diminutions of car- 


riage, calculated by Mr. Phillips, according to the reſpec- 
tive diſtances, will give a farther view of this ſubject in a way 
which will, I truſt, be highly ſatisfactory to an interefted _ 
Public, and induce them to inveſtigate the beſt means of 


actual operation, not only 1 1n this inſtance, but in every ſi- 


milar cafe, whereby burdenſome conveyance can be allevi- 


ated, and commercial reſources become multiplied. 


95 Phillips' 8 Plan for this canal, 1755 
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Stow Market [ 91] I5 2 23 5 4:00 798457 7 2 
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Attleborough 112 18 8 28 1 87 40 ‚‚ f 
Hingham 1116 19 . 0 0 T4. F321: 4-0 

Wyndham 11201 O O 30 20 |5 10 © 114 „ 

Norwich 1321 2 033,22 5 © © | 96 49 6 17 

Watton lat © 230 2045 0-0 108 27 3 42 

Swaffham 132] 2 © 33 22 is On 2 
” Lynn 14811 4 8 37 1242 3 10 % 96“ 


Coals to London, per chaldron, 4+ 


” Goods ſent from London for Lynn are : conveyed to Cambridge by 


and expenſe of carriage to that place are, comparatively, ſo moderate. 


N. B. To Thaxted, Haverill, Linton, and Clare, the expenſe i is the ſame 
as to Sturmeer.—To Market-Deerham it is 51. per ton, the ſame as to Nor- 
wich.—To Foulſham, Reepham, Cauſton, Ayliham, Worſted and North- 

Wal ſham, it is 61. per ton, as the goods are firſt carried to Norwich.— 
And to Holt, Walſingham, and Fakenham, it is 61. 10s. per ton.—Now, 
were a ſmall cut made out of the grand canal near Hingham, by Market- 
Deerham, into Cauſton-Meer; all the above nine towns in Norfolk would 


would receive 12 per cent. for their money, and the land- owners more than 
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waggons, and thence to Lynn 1 in barges ; which is the reaſon that the time 


be ſerved at leſs than one twelfth of the preſent expenſe; the proprietors 


treble the preſent value of their lands. | 5 
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It is needleſs, I preſume, to ſpeak at this day to the fel- 
ings of the. land-holder : experience ſeems to be an eſtab- 
liſhed argument againſt former prejudices ; and if he ſhould 
have a piece of ground ſevered by the line of intercourſe, or 
now and then a pig ſtolen | by a miſchievous boatman, he 
has the conſolation of a doubled produce, and that he can 
convey ten for one of his ſwine to market. 

The expence of conſtruction i is not in this place a matter 


of detail eſtimate : it may ſuffice, at preſent, to obſerve 
that Mr. Phillips“ 8 calculation pays near 100 per cent. 


We now proceed to my propoſed line of inſulation, and, 


firſt, 


O the Worth fide of the Thames, from: th Grand Baſen to 
Hackney Baſon, 


'< Firſt Divifi on.) 


The rand. 1 or pool, marked A in my 5 an- 
nexed and delineated, as propoſed and laid out for the ter- 
mination of the Paddington canal, will, by the aſſiſtance of 
an accommodation bridge for the paſſage of Edgeware turn- 
pike road, admit of a lateral branch, or rathet continuance 
of the ſame line of communication through the country, 
paſſing off by the way of Wincheſter and Southampton rows, 
between the ſaid two rows to Liſſon Green. There is be- 
tween theſe two rows a ſpacious turnpike road, and before 
each of them a row of front gardens. By reducing theſe 
gardens a little on each fide of the road, a ſufficient ſpace 
may be obtained for both the turnpike and canal, the for- 


Tat 


mer being ſhifted over a little to one fide in order to make 


room for the latter upon the other. 


In paſſing from Southampton row over the road to Liſſon 7 


Green, another accommodation bridge will be neceſſary; 
and both bridges and canal ſhould every where admit the 
ſame boats into this line which navigate the grand junction 


canal, which allows, 1 am told, a continued depth of 5 


feet water. e 


From Liſſon Green, the ſame level may be undi in- 
to the hollow grounds adjoining Wellings or Park farm, near 
the end of North Baker Street: and at this place the popu- 


lation and building will demand a commercial poole (B.) 


which will coſt little more, in reſpect to conſtruction, than 


an embankment might require to continue the level, other- 


wile to the commencement of Mr. Whitworth's 5 near 


Mr. Welling s houſe. 


From the Baker- Street pool the line immediately enters 


upon Mr. Whitworth's level, and purſuing his line acroſs 
the Jew' s-Harp road, and between the encloſures at that 
place and the garden adjoining the Queen's Head and Ar- 
tichoke, in Mary-le-bone Fields, it croſſes the lane leading 
from Portland Road, towards ee commonly called 


the Green Lane. 
At this place A junction pool (C. 53 is to be contemplated 
1 a branch leading towards Sommer's Town and Bloomſ- 


* bury; ; but the conſtruction of this baſon to be entirely de- 


pendent upon the contingency of a line being undertaken 


through the eſtate of che Duke of Bedford, TRAY to 


Bedford Houſe, 


by 
N 


8 
. 
E 
I 
£& & 
i 
+ 
4 
bs 2 
oo 
1.0 
i ; 
r #17 
* \ ; 
2 F 
> 
F 
W145 
hal 
eo 4p 
= . 
; FL, 
* (a2. þ 
4 
WP 187 
. 
{+ 
q 3: 
A 
+. 
, 4 
1 
14 
* 
ve. 
31 
5 * 
1 
1 
1 
11 
: n 
* 
3 
* 
. L 9 
4 
. 
o 7 4 
% 7 
y 4 C 
LESS 
N 
14 
B+. 
"AY 
bh j 1 
5 9355 
_ 
4.7 
* 
W Bs 
W/ 
N 7 
1775 #! * 
„. 
i 19 
7. 
*. 
* 2 
MF 
: "17 
7 
77 
o 
1027 4 
"F > 
4 
_ 
N 
9 
; . 
1 1 
* 
6 
** 
. 
No 1a s 
* 
1 
"T7 
1 
. a 
} 4 


- 
- n 1 * 
. Fe 5 wy 
p — of 
—— — — - 
TR 
- C4 —_ 


1 
From this point, the ſame line with Mr. Whitworh's ſur- 
vey continues towards Cambden Town, through the Hay 


Fields between that place and the Green Lane, as aforeſaid ; 


and paſſes Cambden Town through a farm yard, croſſing 
the ſtreet, at lamp poſt No. 33. Here (as it does not ſeem 


practicable to carry the road under the canal) there ſeems to 
be a neceſſity for a bridge of tolerable height; and the lower 
fide of the hill will require a ſomewhat lengthy raiſed way, 


in order to reduce the angle of the plane to an caſy aſcent, 


from Mother Redcap' s over the bridge: for the perpetual in- 
terſection of this point by both boats and carriages ſeems to 


prohibit the delays, that either a ſwivel or en 


would create. 


Continuing the fame level a net diſtance acroſs the fields 


from Cambden Town, the line interſects the turnpike road at 
a bridge and watch box upon (the little ſtream called antiently) 


Fleet River, where the road from Battle Bridge to Kentiſh 


Town, crofles the ſame near Mr. Keir' 8 factory. Here the 


road muſt neceſſarily (but conveniently) paſs under the ca- 
nal; and the place is a proper one to convert the expenſive . 


embankment, ſpoken of by Mr. Whitworth, mto a com- 


mercial pool (D.) for the ſupply of Pancras, Cambden Town, 
Kentiſh Town, . Highgate, and Hampſtead. 

From this point Mr. Whitworth's line enters the fields o on 
the Pancras fide, and continues towards Hington Church, 
which is every where a conſpicuoùs object. In this direc- 
tion I propoſe to continue Mr. Whitworth's level through 


fields numbered 13 and 14 in his draft, and making a ſmall 
bend in field No. 16, I prefer a continuance with his line, 


0 


8.4 


crofling Maiden Lane, to field No. 21, where (inſtead of a 
continuation further, for which I ſhall hereafter account) I 
propoſe to leave the projected line of 1773, and continue a 
direct line by a deep cut, or tunnel through the Iſlington 
ridge into the bend of the New River near Canonbury 


Houſe. 


In this laſt ſtraight reach, the line would 4 paß through the 7 
deepeſt ground in the whole deſign of inſulation, paſſing 


between Iflington workhouſe, and a new farm houſe upon 


the hill; deſcending thence through ſome garden grounds, 
after ang the ridge road, near the workhouſe, it would 
be requiſite to take down ſome old houſes of immaterial 


value, and to paſs the ſtreet a little way ſhort of the aque- 


duct, by which the canal muſt croſs the New River. 


Here (according to the level taken by Mr. Whitworth) the 


level of the aqueduct paſſes nearly fix feet above the level of 
New river; and by uſing an iron aqueduct at that point « 
pinched) there ſeems to be no doubt, that this level will 


continue a ſufficient depth without any interruption to the 


water works. 


Immediately after paſling the New River, the lockipe to 


a lower level commences; and, as Mr. Whitworth ſtates, 
the whole fall from Mary-le-bone to the level of the canal, 


| heretofore propoſed, from Moorfields to Waltham Abbey, 
to be forty-nine feet, nine inches, * that will of courſe be 


our fall: the Wann canal ITE the whole 


* See page 287 of my General Treatiſe, 
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way upon one level, and the Hackney baſon being i its true 
point of junction. | 
At the New River aquedud i is a proper + place for a com- 
mercial pool, either on the upper or lower ſide; and when it 
is conſidered that the contents of a large baſon, ſo near at 
hand, muſt contribute greatly to ſupply the demands of 
lockage, * we ſhould on that account prefer the pool (E.) on 
the upper ſide; but as the lower fide of this riſe is alſo a 
very convenient ſituation, and will often be a point of ſtop- 
page, there would ſeem to be at that place alſo a demand 
for a baſon. (F.) Taking it into the eſtimate, however, that 
this place forms the grand point of partage between the 
upper and lower country; that many veſſels may have 
no occaſion to paſs from the level of their own canal; that 
this circumſtance will induce much manufacture and popu- 
lation in that neigbourhood; that the town of Iſlington is 
a high and healthy ſituation; and that great markets will be 
hereafter demanded by its population; it will afford ſtrong 
| arguments for the conſtrudtion of both. It may deſerve en- 
quiry alſo, if a pool on the upper ſide may not be a proper 
junction for a lateral branch into the country, one level, of 
ſeventy miles extent, paſſing this point from Reading to 
Hertford, and having thus the advantage of 49 feet 9 inches 
elevation in favour of its more diſtant extenſion. - 
Paſſing now from the pool (F.) at the New River, 5 
front of Scot's Place, and croſſing the road at the outer cor- 


* I prefer the leck ſyſtem in this inſtance, becauſe the inclined plane is 
not in ſufficient practical proof to ſatisfy the minds of the public. 
3 


E 
ner, leaving the buildings thereof upon the right, (where 
an accommodation bridge for the road will be required, near 
the junction of the weſtern foot-path therewith) the canal 
will continue its courſe through uninterrupted grounds; and 
leaving the column of the New River water pipes, the white 
lead wind-mills at Roſemary branch, and Agoſtone on the 
right, it will paſs under Hackney road into the baſon (G.) 
between that and Bird-Cage Walk; where the Waltham 
Abbey canal, formerly intended to enter Moorfields, ſhould 
ſtop alſo, on account of the interruptions, which have inter- 
= vened i in its firſt propoſed direction. We have here, how- 
ever, an elevation of 11x feet above the center of Moorhelds 
Quarters to act upon, if ſome practicable continuation over 
the water pipes, and obſtructions i in the way to the Taber- 


nacle baſon, ſhould ever be thought worthy of an after- 
conſideration. 


Before I enter upon the eſtimates of the probable expence 


of this firſt ſegment of my propoſed circle of inſulation, it 
ſeems proper to offer my reaſons for departing from the ori- 
ginal line propoſed by Mr. Sharp, and ſurveyed by Mr. 
Whitworth, as before ſtated. - | Returning back, therefore, 


to the point where I left that line, in order to croſs the 


ridge at Iſlington, they are as follow : 
iſt. In entering the town of Pentonville the line of level 
is interrupted by gardens and other pleaſure grounds, which, 
I preſume, the proprietors value at a high price, as the con- 
venient and delightful retirement of their leiſure hours. 
2dly. In paſſing Hermes Hill, befides bridging the ſtreet, | 
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there are two houſes of ſome value, No. 29 and 30, which 
it ſeems necellary to take down. 

3dly. Anne Street muſt be wholly occupied for the paſſage 
of the canal, ſo that its inhabitants muſt either be contented 
with a foot-way on each ſide; or additional expenſes muſt 
be incurred to remove the impediments of en and 
buildings. 

4thly. The point of paſſage under the King's Road, 
upon the hill fide in Pentonville, is ſomewhat inconvenient 
for the conſtruction of the road bridge ; and immediately 
afterwards two or more houſes muſt come down to make an 
entrance into Spa Fields. 

5thly. The line enters Spa Fields a little below the ws 
voir, containing the uppermoſt ſupply for the New River 
water- works; and paſſing near to the air veſſel, encounters 
much difficulty among the pipes in every direction. 

6thly. In its progreſs forward, ſeveral houſes muſt be 
taken down, and five buſy ſtreets interſected: theſe, as well 
as a continual conteſt among the water pipes, will be 
avoided by purſuing the line which I have preferred. At 
any rate, (in the beſt caſe,) ſome buildings muſt be removed, 
if this line ſhould be adopted, and a paſſage through the 
Friend's ſchool grounds will be demanded, as well as a more 
circuituous route than Mr. Sharp's for better paſling the 
roads, which are at this day too much uſed to Juſtify an 
interruption of their even ſurface. 
7thly. The progreſs of building, population ahd central 
wealth, has ſo far outſtripped the probability of the year 


1773, that even a more circuitous route to obtain ſurburbs 


F 48-3 


will be found a conſiderable ſaving in the firſt inſtance, 
and a prudential anticipation of ſucceſſive progreſs in the 


. latter. 


It follows now to remark, that wheteſucyer may be the 
aqueduct to croſs over the New River, there alſo ſhould be 
the commencement of the operative level, becauſe croſſing 


this river by an aqueduct is a conſideration that cannot be 


avoided, unleſs the New River itſelf were to ſuffer an alte- 


ration upon the fountain principle, which, I preſume, would 


not be allowed. 
Leſt, therefore, any one ſhould be divined, wider an ap- 


prehenſion, that there will be a deficiency of water to anſwer 


all the ends, which my plan may require, and without any 
interference with the functions of the New River, I muſt 


beg a ſuſpenſion of their opinions upon this point, until 1 


review the means for ſupplying every poſſible deficiency 
under its particular head: and I am more ſolicitous to impreſs 
ſuch a precaution, at this ſtage of my project, becauſe I am 
aware that many thouſands feel an intereſt in the uninter- 
rupted proſperity of the New-River water works, who are 
not engineers themſelves, and who may not at all times, 


within the ordinary courſe of their inquiries, have acceſs to 


the inventions, the ſheer genius, the hard- earned practical 
knowledge, and the liberal mind of a John Foulds, “ for 

their conviction, that theſe 9:7ghty boaſted and mighty tena- 
cious works have advanced but a little way beyond Egyptian 


The intimate friend, cotemporary, and fellow labourer of Mr. Smeaton; 
engineer at the London-Bridge water works, where he has reſided above 
thirty years. 
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progreſs, in point of philoſophical ingenuity; and that the 
ſecrecy of their mechanic powers has a perfection ſo far 
ll; ſuperior to their expoſure, that it is an office, incumbent 
ii upon the preſent dignity of mechanical and philoſophical 
1 ſcience, to paſs over them without profeſſional intruſion, 
i I and without deigning to become a party in the inquiry, 
whether a legal indulgence to vend water, for culinary uſes, 
as a reward to the laudable undertakings of a Sir H. Mid- 
dleton, and as a compenſation to adventurers, ſhall have 
. N grown into a conſtitutional precluſion of every other uſeful 
improvement, or into an authority to dictate to the city of 
London, and to the proprietors of every acre in the king- 
dom, how far their commercial or ſocial communication 
falk be limited 1 in its intercourſe with the metropolis. 
"| => = I ſhall now proceed to make ſome kind of eſtimate (for 
| minute accuracy is neither to be expected, or neceſſary, for 
the preſent purpoſe) of the monies, which will probably be 
required for carrying this, or ſome deſign of ſimilar utility, 
into execution; and as I do not profeſs myſelf to be a regular- 
bred civil engineer, IJ have much indulgence to hope from 
the public : ſhould I, however, omit any material point, or 
err in reſpe to profeſional rules, I am perſuaded, the gen- 
tlemen engineers, to whom I am known, will liberally ſet 
me right; and I dare, further, truſt to. the generous nds 
of native talent in the greater part of this honourable pro- 


feſſion. 
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Eſtimate for cutting the firſt ſegment of the propoſed line of 
inſulation, extending from the Grand Baſon at Padding- 
ron to the Hackney Baſen. 


In calculating the probable expenditures for conſtructing 
a canal of inſulation of the width of ſixty feet, in general, 
with ſuch exceptions to the common dimenſions as may be 
requiſite to ſave expenſes, through particular obſtructions or 
coſtly premiſes, I ſhall purſue Mr. Whitworth's rates, as 
nearly as preſent circumſtances permit me to do it, becauſe 
theſe being not only the eſtimates of an experienced engineer, 
but founded cautiouſly upon orders of the City, dated the 
13th of June 1773, for a profeſſional ſurvey and report, 
will be the moſt likely to come near to an actual reſult. 
Now, as the length of Mr. Whitworth's propoſed line, 
from Mary-le-bone to Moorhelds, will be fully as much as 
the length of mine, from the Paddington Baſon to the pro- 
poſed Hackney Pool, and as we agree in the dimenſions of 
the canal, and may thus approach near enough to the truth 
for primary calculations, I will ſuppoſe his exact diſtance four 
miles five furlongs and a half with its appendages, according 
to his ſtatements, to be ſufficient t to encompaſs the expen- 
ditures of this ſegment. 


Say thus, 

Cutting and conſtructing four miles five 8 

longs and a half, at 1100l. per mile, (ſup- 
poſing the canal with its exceptions here- 
tofore noticed, to equal fxty feet wide 


„„ 
thr oughout, with four feet and a halfdepth 


Six inches extra excavation at bottom, t equal 
the depth of the Grand Function Canal, 
(ſuppoſed equal to the common average 
cutting in point of labour, ) is four miles 
five furlongs and a half, running four yards 
and a half to each lineal yard, at fave 


pence, 18 "1, 85. 7 752 
F ifty-ſix acres of land required for canal 7 | 


towing paths, (ſuppoſed for average eſti- 
mate's ſake without pretending to be in- 
formed of the true value „) at 100l. per acre 5600 


Ten turnpike road bridges, each 150l. 4500 
Five ſmaller road bridges, each 10ol — 500 
Five foot and accommodation bridges, each 


Fifty feet lockage, at 100]. per =: 5000 
Extra allowance for Iſlington ridge —— 1000 
Aqueduct and extras over the New River 4188 


Stop gates, wares, and general ſluices GT. I 150 


Fences, back-drains, and gravelling the tow- 


ing paths on each fide 


1800 


Suppoſe extra cutting and embankment to 
equal Mr. Whitworth's eſtimates, (as the 
line encompaſſes the ſame level) we 3 
ſafely ſay, with his allowance, — 4790 


| Embanking. walling,. and conſtructing com- 


mercial baſons, with piers, entrances, and 


N 


of water, at five pence per yard) — 5156 


I6 


0:0: 0 oO 0 


5 8 8 


O 


(30 7 
accommodation bridges, complete, ſup- 


poſe each 1000]. | 6000 8 


Amount for firſt ſegment, carried forward) ts ; Ti MO 
to recapitulation 32 34 l 


I ſhall now proceed to the ſecond ſegment of the pro- 
poſed line of circumvallation; but I beg leave to anticipate, 


previouſly, a capacity in the ground to go in almoſt any 


other direction, if the one propoſed ſhould be objectionable; ; 
and to obſerve that there are ſeveral other directions, where 


a good line may be purſued at ſimilar coſt; as for example, 


by way of Bethnal Green, Stepney Green, &c. 


The more direct route, which 1 have explored, and ſhall 


eſtimate | in the recapitulation of my calculations, 18 as fol- 
1 lows: 


From Hackney Baſon to Limehouſe Cut. 
5 Second Diviſion. 


The ſecond diviſion, which I have propoſed for the canal 


of infulation, is from Hackney baſon to Limehouſe cut. 


Immediately at ſetting out, the line will paſs under Bird- 
Cage Walk, where, according to its preſent appropriation, 


an accommodation bridge would be required for foot paſ- 


ſengers; but as the vicinity of the baſon will occaſon a very 
increaſed population at this point, it is probable, that ſome- 


thing more important, if not magnificent, ſhould be thought 
of in the outſet. Under this walk the canal will immediately 


enter the garden grounds in front of Pollard's Row, and paſ- 
ſing ſomewhat parallel therewith, will croſs the ſtreet or 
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new road to Bethnal Green, from whence (by the appropri- 
ation of a ſhort ſtreet, of no material conſequence to the 
place, ) it will enter the open grounds eaſtward of St. Matthew's 
church, which it leaves on the right hand; and continuing 
its direction through ſome brick grounds towards the Jew's 
burying ground, a pond in front thereof preſents a proper ite 
for a commercial baſon for the ſupply of Mile-End road and 
the adjacent parts. 

Paſſing from hence, fouthwardly, down a croſs ſtreet cal- 
led North Street, (which may be thus appropriated, J ap- 
prehend, without much inconvenience to the neighbours,) 
and croſſing the ſtreet of Mile End, under road bridges, it 
may get through to the oppoſite fields, between the London 
Hoſpital and Stepney, by paſſing down a ſmall ſtreet or 
avenue, between the carpet factory of Meſſrs. Hayward and 
Co., and the factory of Mr. Jones, without any other impe- 
| Saas than an old wooden barn, which muſt be taken down, 
and the conſtruction of an accommodation bridge for a ſmall 
back ſtreet called the Grove, or Redman's Row. 

From hence it enters the fields, and paſſing under Stepney 
foot- way, and two others, where accommodation bridges 
will be required, it interſects ſome rope grounds, which muſt 
be incommoded, as the continual locomotion which may be 
expected on the canal, would not admit of ſwivel bridges for 
the uſe of their walks. Amends, however, may be amply f 
made for theſe interruptions by changing the walks from a 
tranſverſe to a parallel direction with the canal; and by the 
conveniency of water carriage, which the change will af- 
ford. Continuing ſomewhat in this direction, and leaving 
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Stepney church on the left, it muſt paſs cloſe behind the 
garden wall of Mercer's alms-houſes; here, either a part of 
the garden wall, or a houſe on the oppoſite ſide of the lane 
leading from White-horſe ſtreet to the World's End, muſt 
come down to make way for its croſſing that lane, where an 
accommodation bridge will be neceſſary. From hence, 
croſſing Salmon lane into the adjacent field, a pool ſhould 
be formed at the baſon (I.) as a reſting- place for veſſels paſ- 
ſing to or from Limehouſe cut, at the bridge near the 
church; and as a commercial landing for articles from above 
for the ſupply of the adjacent premiſes. 
From this baſon there ſhould be two ways to enter the 
Limehouſe cut, by locking down to the Limehouſe or 
Bromley level: the one for veſſels coming from or going to 
the river above the Iſle of Dogs will paſs under Roſe lane, 
enter a gateway into an adjoining yard, and deſcend by 
locks; ; the other paſſing under the oppoſite road by means 
of a ſimilar accommodation bridge, will, in like manner, 
deſcend by locks for a paſſage towards Black wall. 
Correſponding with Mr. Whitworth's levels of 1773, we 
are now to ſuppoſe the ſurface of this baſon ſomewhat lower 
than the one projected for Moorfields ; which is ſix feet above 
the level of the Quarters before Bethlem Hoſpital, and which 
is the continued level on the whole line to Waltham Abbe). 
This line, according to Mr. Whitworth (Por. Ecox. p. 294) is 
about forty-two feet above the uſual line of common neap 
tides in the river Thames; and the lockage from thence to che 
bridge upon the Bromley or Limnehouſe cut aforeſaid, is a 
riſe, I ſuppoſe, of about ſixteen feet. Hence the lockage, at 
F 


Le. 1 


this point of deſcent, will be twenty-ſix ſeet, to be paſſed 
by locks to be conſtructed at the expence of this canal. 
The following calculation will therefore afford a tolerable 


knowledge of the charges which will be incurred for the ex- 
tenſion of this diviſion. 


Bfimare for cutting and conſtructing the ſecond ſegment of 
the propoſed Canal of inſulation, ne . Hackney 
baſon to Limehouſe cur, 


| Cutting and conſtructing two miles of canal, . 

at x100l. per mile — 2200 8 0 
Extra excavation of two miles, at four yards 
and a half cubic meaſure to each lineal yard, 


1s 15840 cubic yards at five pence — . 339 © © 
Say 25 acres of land (as before) at 1ool. 2500 © 0 
Seven turnpike road bridges, 1 Sol. each 10 £0-0.-.9 
Three ſmaller bridges, at 100l. — 3200 8 
Three foot and accommodation do., at 5ol. 189 0-0 
Twenty-fix feet lockage, at 1ool. per foot 2600 0 © 
Double this for an extra paſſage — 2600 © © 
Fences, back-drains, towing patlis, gravel- „ 
ing, and extra charges — — 1009 0 © 
Two commercial baſons, 1000]. each 2000 ©. 0 


oo, 


Amount of Roohd S carried forward 
2 14730 0. 
to recapitulation 


* ** 
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From Paddington grand baſon, to the river Thames at the 
foot of Ranelagh Gardens; paſſing through Hyde Park, 
if it ſo pleaſes his Majeſty. 

Third Diviſion. 


The third ſegment, or diviſion of the propoſed line of! in- 
ſulation, begins at the grand baſon near Edgeware Road, 
which terminates the Paddington branch from the Grand 
Junction Canal; and running thence by an caly deſcent, 
through the adjacent paſture grounds to a pond on the Ken- 
ſington road fide, from whence a ſough runs under the ſaid 
road, and beneath Hyde-Park wall, at the weſtern point of 
the elevated part thereof, near a ſentry-box, (where an em- 
bankment is thrown up inſide of the park.) Here would be 
A proper place for a lock, in order to obtain a lower level 
previous to paſſing under the road bridge, and an entrance 
lodge, which I ſhould conceive it proper to erect at this 
place, ſo that boats might be reſtrained from paſſing except 
at ſtated hours; and that a paſſage might be obtaind under 
the road at leſs expence, and with leſs injury to the ſurface 
of the turnpike. „„ 
Having gained an entrance by this means into Hyde Park, 
the line may proceed to the bridge, over which the foot- way 
paſſes to Kenſington Gardens, and croſſing the valley at this 
point, where a ſough and accommodation bridge will be re- 
quired, it paſſes behind the Magazine and Barracks; and 
winding through the park- keepers incloſure, near an old 
wooden barn, it keeps the Serpentine River cloſe upon the 


right, locking down the hill to a lower level below the 
2 3 N 
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fied; where the footpath croſſes the Park. Here an ac- 


commodation bridge would be neceſſary for the paſſage of 


the footpath ; but I preſume a ſmall alteration in the car- 
riage-road, fo as to take it higher up the hill, would avoid 
the neceſſity of a bridge over that road, and place the canal 
between the road and the river. Immediately after locking 
down this hill, it would be neceſſary to raiſe the two 
bridges upon the pleaſure roads in the Park, to a pitch 
high enough for the paſſage of ſuch boats as may be proper 
for this navigation; but the level of the roads will be 
greatly improved by this alteration, as well as by the addi- 
tion of a navigation ſcene, to the e amuſement = 
the Park. 

We now take leave of Hyde Park, by raiſing the arch of 
the wall, and building an entrance lodge, or toll houſe, over 
the canal, to co-operate with the lodge above ; and here 


we are to paſs the ſtreet by one or two accommodation 


bridges: (building them in two diftin& and ſeparate half 
bridges at different times, ſo that the public may be accom- 
modated with an uninterrupted paſſage over one half, while 


the other 1s erecting. 


Under this double bridge the line medial paſſes into 
the gateway of Meſſrs. Munn and Co., at their paper- 
hanging factory, where one of the offices ſhould come down, 
to make more room for the canal operations; ; but this in- 
jury to the proprietors of theſe premiſes will be greatly over 


paid by the conſtruction of a commercial baſon near them, 


which will render their poſſeſſions one ng the moſt valuable 


ſtands in London. 


eee 


„bes 
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From hence we paſs a ſhort ſpace through garden grounds, 


into the fields behind this factory, commonly called Sloan's, 
or Hans-Town meadows. At this point a commercial 


pool (K.) of the firſt magnitude, ſhould be conſtructed, for 
the ſupply of Piccadilly, and of the adjacent parts of the 


metropolis. 

From Sloan's pool Ge is a very gentle inclination of 
the ſtream, the direction of which may be followed down 
the meadows to Bloody bridge, where the king's private 
road may be croſſed at the public houſe, called the Nortolk 


houſe ; ſome inconſiderable parts of this houſe ſhould come 


down, to make way for the canal, after it paſſes an ac- 
commodation- bridge over this road. Here again there ſhould 
be another commercial baſon (L. for the accommodation of 


Knightſbridge, in the paſture grounds between the N ortolk 
| houſe and the Arabella tea-gardens. 


At theſe tea gardens the canal ſhould croſs hs treet, 


towards Ranelagh walk; and it will be neceſſary to take 


down ſome houſes of no great value, to make a paſſage for 
it. A wide bridge will be requiſite here, and locks muſt 
alſo be conſtructed, for deſcending to a lower level, in or- 
der to paſs under Ranelagh walk, near which place there 
ſhould be a principal toll- houſe, this point being near the 
entrance into the river. 

A pool of pleaſure for boats coming with parties to Ra- 
nelagh, will be a diſtinct conſideration. 


3 
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Eſtimate for cutting and conſirufting the third ſegment of the 
propoſed line of inſulation, from the Paddington Baſon to 


the River Thames, near the bottom of Ranelagh Gardens. 


Cutting and conſtructing 24 miles of canal, 


fixty feet wide, &c. at 1,100l. per mile 3,025 o © 
Extra excavation, at 41 cubic yards to 5 
each lineal yard, is 2 1, ) 80 yards, at 5d. 453 I& © 
Say thirty acres of land, at 1000. - 3060 © ©o 
Five turnpike road- -bridges, at 1 gol. 6 © 0 
Three ſmall ditto, at 100l. , 388 8 
Three accommodation ditto, at ol. „„ 0-9 
Allowing the deſcent of the river to be ſix 
inches per mile, there will be, ſay . 
feet lockage, at 1ool. — 8.880 0 0 
Say fences, back- drains, towing-paths, „„ 
gravelling, and extra charges „ 8 
Two commercial baſons, each 10OOl. „„ 
Amount of third ſegment carried e 55 
| > 19,920 15 © 
to recapitulation 7 j wk 


A deviation route from the 3 = at M. esborne Green, with 


a branch from the Padding ton Canal, to commence near 


the Plough (public houſe ) at Kenſal Green, and to paſs 
from W into the River Thames, by Mr. Poole Brew- 


"nn — oppoſite to Hackert church. 
Fourth Diviſion. 


In 8 it ſhould not be agrecable to His ec to extend 


[op 


a line of inſulation through Hyde Park, or leaving this line 
of deviation optional, as a contingent conſideration, it 
ſcems proper to pay attention to the country beyond Ken- 
ſington gardens. | 
I have, therefore, explored thoſe parts, and find that the 
propoſed line of inſulation may readily deviate from the 
communication deſcribed through Hyde Park, by proceed- 
ing from the grand pool, or Paddiogton baſon, along the 
Paddington canal, to the bridge over which the road paſſes 
from Paddington to Harrow on the hill, at Weſborne green. 
Immediately after paſſing that bridge, a branch may pals off 
to the left, leaving Mr. Adams's farm-houſe on the right, and 
forming an oblique courſe, until it interſects a line to be 
drawn from the windmill, near Kilbourn Wells, to the ho- 
rizontal windmill near Batterſea church, both of which 
windmills being now. conſpicuous, will give the courſe the 
canal ſhould then change to; and theſe landmarks ſhould 
then be made the governing direction to ſteer by to the river 
Thames, allowing only ſuch variations as any little irregula- 
rities in the ground may render more favorable to the pro- 
per level. 
K the above- deſcribed interſection of the 624 imaginary 
line, a junction pool (M.) ſhould be conſtructed, as this will 
be a proper point of junction for a branch from Kenſal green, 
by which the general canal line of the country may be con- 
tinued ſouthwardly, as a farther extenſion of the great ob- 
jects of the grand junction canal. 
Io this point of junction each of theſe branches will have 


purſued a regular declivity through the adjacent fields 
| => SE 
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without any impediment, and from hence the canal will 


paſs through firm and dry meadows, a direct courſe towards 


the horizontal windmill at Batterſea, which, being a con- 


ſpicuous object, will prove a good guide to the church, 
which will become ſpeedily viſible alſo. 


The facility of carrying a canal this way by a an als fope 


for a ſhort diſtance, and afterwards upon one continued 
level, exceeds every thing of the kind which I have ſeen 


in this or any country, and needs nothing more than the 
glance of the eye to convince any man of the eligibility of 
the communication; but to remove all doubt in this re- 


ſpe&, the ſoughs, which lead under the Paddington canal 


to carry off the land waters from the upper fide of it, diſ- 


charge themſelves into the drains of theſe premiſes, from 


whence the waters glide gently down towards: the point of 
communication which I have choſen. 


Through theſe meadows the waters direct the proper courſe 
until they paſs the Kenſington road, under a bridge between 


Shepherd's buſh, Hammerſmith, and a farm yard, adjoining 


an academy in Kenſington. This water, I preſume, is the 


line which ſeparates the pariſhes of Kenſington and Ham- 


merſmith ; and a turnpike road-bridge will be neceſſary. 


From this bridge the canal ſhould purſue the line of the 


ſtream, paſſing through meadow paſture grounds into the 


nurſery grounds of Meſſrs. Lee and Co., a part whereof 


along the edge thereof ſhould be appropriated to the uſe of 


the canal. They muſt, of courſe; ſuſtain ſome little incon- 
venience, but beſides the cuſtomary and certain compenſa- 
tion by purchaſe, ' or by diſintereſted valuation, the advan- 
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tages of a canal ſo near to their ſituation, will, I think, 

pay them very handſomely in the end. 

Here a road-bridge will be neceſſary, to paſs the . | 
merſmith road at the Hand and Flowers public houſe, Port- 
land Place, Hammerſmith; ; in front whereof ſeems to be a 

proper ite for a commercial baſon (N.) for ſupplying the ſur- 
rounding ſuburbs. | 

From hence the line paſſes down the ſtream on one level, 
through meadow grounds and gardens, about a mile, touch- 
ing the late ſeat of Sir Gilbert Heathcote, which lies upon 
its right bank. Through this laſt ſtage of the ſtream, it 
begins to form itſelf into a canal, being, in moſt parts, em- 
banked, to keep out the high tides; and, in its preſent 
ſtate, it may be conſidered as a partial excavation of the 
line of inſulation, over which, when completed, about three 

accommodation-bridges will be required. 7 

Ihe line now arrives at the malt-houſe of Mr. Beech in 
little Chelſea, where it meets a tide- cut running into the 

river by Mr. Poole's brewery a little lower down, and as 

veſſels laden with a hundred quarters (or eight hundred 
buſhels) of corn, come up through two road-bridges to 
Mr. Beech's malt-houſe aforeſaid, there will be little more 
than a partial enlargement of this cut and bridges, to com- 
plete an entrance into the river, nearly oppoſite Batterſea 
church, and n not far below York-place fuice i in that village. 


N ] 


Eftimate for cutting and conſtructing a deviation canal from 
Moesborne Green, with a branch from the Plough at Ken- 


ſal Green mio the river — oppeſit ite Batterſea 
Church. 


As the greateſt part of this line is level ground, and 
ſome of it below the flow of the tide, I ſuppoſe Mr. Whit- 
worth's allowance, 1 100l. per mile, will be ſafe. 

Say thus, 


Cutting and conſtructing 5 miles of ca- 


nal incluſively, at 1 Tool. per mile 6050 © © 
Sixty acres of land, at 100l. per acre 6000 0 © 
Four turnpike road- bridges, at 158. boo G 6 
Four ſmall ditto, at 100l. — FFF 
Four accommodation ditto, at 5ol. = 200. 8 © 
Say eighty feet lockage, at 100 - 8000 © © 

Back drains, fences, towing paths, gra- 
velling, and extras Oo 3500:..0 © 
Two commercial baſons, each ron 7 2000 9 8 
Amount . 26,750 © © 


N. B. This being a deviation line, or dn TO way) 
a contingent cut, which may or may-not happen to be exe- 
cuted, as may be influenced by a cut through Hyde Park, 


it is not carried to a general account in the recapitulation. 


. 

From a junction pool in Green lane, near the Queens- Head 
public houſe in Marylebone park, a lateral cut to Sommers 
Town, and thence through His Grace the Duke of Bedford's 
grounds, to a pool on the lower fide of Gray's-Inn Lane ; 
From whence a ſmall canal may be extended to Hackney 
n, 8 help of rail-ways and machinery. 
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From this point in the Green lane, it ſeems fitting that 
a lateral branch ſhould be contemplated upon the ſame level 
with the general line, as well for veſſels coming down from 
Paddington, as for bulky veſſels coming up from the rivers 
Thames and Lee, which cannot be brought a more direct 
route, on account of the water-pipes. 
This canal will croſs Tottenham-court road through a 
ſhort croſs ſtreet, called Frederick-ſtreet. A bridge will be 
required for this road, after which the line continues by a 
gentle deſcent a ſtraight courle through the fields, towards 
the corner of Sommers' Town, next to the King's Road, f 
where a commercial baſon (O.) will be neceſſary for the ac- | 
commodation of that place. þ 
At this point, the beſt paſſage would be acl under 
the King's Road, and with little i interruption to it. Paſ- 
ſing thence along the front of Duke's row, the Duke of 
Bedford's road would be interſected at the entrance lodge, 
where an accommodation bridge would be required; and 
continuing an eaſy winding courſe between the Duke's road 4 
and the Bowling- green foot- way, the canal might be brought 5 
G 2 


fields, between the Duke's road and the Foundling hoſpital; 


1 


to a proper ſite for a large epi baſon (P.) in the brick- 


and from thence the communication might be continued 
acrols Gray s-Inn Lane, to a pool Q, in the fields, on the 


lower fide thereof, if required; but this line muſt ſtop here, 
unleſs it ſhould be deemed eligible to continue it over the 


water Pipes to Hackney pool, by Means of machinery and | 


railways; in which caſe, a direct extenſion might be made 
to Waltham Abbey, or down into the fens, taking the ba- 


ſons marked (R.) into the eſtimate, for the accommodation 
of the reſpective parts. At the turn where this line croſſes 


the Duke's Road, at the entrance gate, a lateral cut might 
be carried up the fide of the Duke's garden grounds, to a 


pool (S.) in the field, between Mortimer's market and the 


end of Gower-ſtreet. Or this cut might be made 3 in a more 
direct way, acroſs the Archery ground, or brought in from 
another point, after croſſing Tottenham-court road. But 
moſt, or all of theſe improvements, ſhould reſt greatly in 


the option of the Duke of Bedford, as his property in the 


premiſes permits very little compariſon of intereſt to be 
made, even by all the remainder put together. 


It will therefore be needleſs to eſtimate that which muſt 


depend wholly upon contingency, and the adoption of a 


method *, not hitherto reduced to practice. 


However l the inclined plane may be, under various modifica- 
tions in theory, or experiments demonſtrated by means of working models, 
it is not eaſy. to perſuade the bulk of mankind to embrace nvelty : the pru- 


dentia! conſiderations of the prefent age unfortunately caſt a gloom upon the 


ſpirit oſ invention, for which our anceſtors would have bluſhed in behalf 
of their country. 


A few inſtances indeed have occurred, where the inclined plane has per- 
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We muſt now croſs the river Thames to the oppoſite 
ſhore, and contemplate an operation, which, although it 
forms a part or ſegment of the general line of inſulation, 
is in itſelf, in many reſpects, a diſtinct conſideration, highly 
intereſting to the county of Surry, in which it is ſituated ; 
but of ſtill more particular importance to every ſpecies of 
property which it may paſs through, which will, by ſuch 
a communication, become highly augmented in point of 
yearly profit, and is, conſequently, concerned to expedite 


the undertaking, although it ſhould be done ſeparately and 
detached. 


From York-place ſluice, Batterſea, to a pool near the Three- 
:  Goats'-Heads public houſe, below Nine Elms. 


The fixth ſegment of the propoſed Alias: of inſulation 
begins at York-place ſluice, which communicates with the 
river Thames, at a diſtillery upon the bank of the river, in 
the upper end of the town of Batterſea, on the ſouth or 
Surry ſide. At this place it will be neceſſary to enlarge 
the bridge, over which the town-road paſſes, in order to 
admit veſlcls from the lp of the diſtillery, where they now 
unload. This ſlip ſhould alſo be enlarged, or converted 
into a dock, ſo that the functions of che canal may not in- 


terfere with thoſe of the e 


formed wonders upon ſteril property but what does this avail an inventor, 
when illiberality is ever wont to check the progreſs of uſeful arts, by a 
_ queſtion, whether pragire affords a certainty, that we may prey upon the 

experience of other perſons, without riſk. 
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From hence the canal may proceed upon one continued 


level along the ſhore or drain of this ſluice, through meadow 


paſture grounds, without any interruption, ſomething leſs 


than a mile to the road from Batterſea Bridge to Clapham. 


This road forms an embankment between the drain, which 
diſcharges the waters at Vork- place ſluice aforeſaid, and the 


ſhore, or drain, which collects the waters, to be drained off 


by Heath-wall ſluice, which 18 ſituated 1 in Mr. Watſon's 
lime yard at Nine Elms. 
In order to comprehend the reſpective operations of the 


canal propoſed on this ſide of the river, of which we arc 
ſpeaking, it is neceſſary to underſtand that the land lies 
conſiderably lower than the tide flows: inſomuch, that a 


great proportion of it has been formerly a tide marſh, or 


moraſs, in a ſtate of almoſt total inundation. At what pe- 
riod of time the drainage of this ineſtimable tract commen- 
ced, ſeems to be wholly uncertain; but the antiquity of 
firſt, and the continuation of ſucceſſiye improvements, has 


given a loamy conſiſtence to the ſoil, which has rendered 


it arable for many ages paſt; and perhaps no ſpot in the 


world has exceeded it in horticultural profit. | 
With reſpe& to the extent of buildings and population, 


which have overſpread this once-inundated tract, it is won- 


derful to refle& on the improvements, which have diſtanced 


the philoſophical reſearches of a great part of the numerous 
inhabitants who reſide there as inattentively as they would 


do at any other part of the metropolis, lulled into a ſtate of 
perfect ſecurity by the ſolidity of their premiſes, without 
diving into its natural hiſtory, as a matter of concern to 


1 


them, and without ſuſpecting how far they are indebted to 
the hand of Art, or that a few hours labour of the ſpade 
and pick-axe could lay an immenſity of their wealth under 
the dominion of the watery element *. Hiſtory informs us, 
indeed, that our forefathers were acquainted with ſome ad- 
 vantages of this low ſituation : that CAN urE + availed himſelf 
of them to beſiege the city, by cutting a trench in Rother- 
hithe, which, perhaps, may be the remains of embank- 
ments, which are ſtill viſible in that pariſh : but I confeſs, 
ſo far as I have examined them, they impreſs me rather as 
operations of agricultural drainage, which have left an evi- 
dence of the durability of the material, and invited mankind 
to make an improved uſe of it in works of inland navigation, 8 
irrigation, and drainage. 

By other authors we are told that the River Thames 
was turned down Canute's trench, for the purpoſe of re- 
building London- bridge; and have a farther account in the 
following words: The courſe of the River, for the time, 
was turned another way about, by a trench caſt for that 
purpoſe, beginning i in the Eaſt about Radcliffe, and ending 
in the Weſt: about Batterſea.” Every man ſees, that the | 
houſes of Batterſea, Nine Elms, Lambeth, and Redriff, [ 
ſecure the embankments of the River; and that (contrary to 
natural principles) he walks up an inclined plane to the 


3 Lyſon's Environs of London, Vol. I. p. 470. | 
I Hiſtory of Lambeth, p. 66, 70. See alſo Stow's Annals, p. 117.— 
Stow's Hiſtory of London, P- 48, 1018. | | | 4 


T Stow's Annals, p. 225, 4to. edition—1605. See alſo Stow's Hiſtory 
of London, p. 50, edition—1618. 
2 


4 

waters edge. Few there are, however, who enter into de- 
tail inveſtigation ; and it remains yet for the Artiſt to de- 
monſtrate thele : amazing ſources of Political Economy, and 
for the civil engineer to conſtruct the means of converting 
an almoſt imperceptible inclination of a few miles ſurface 
into a thouſand mechanical powers, to facilitate the manu- 
factures and commerce of the neighbouring capital, and 
thereby to enrich the nation. 
At the road from Batterſea to Clapham, a bridge mich. 
be built to facilitate the communication of the canal, from the 
drain of York- -place ſluice, into that leading to Heath Wall; 
and here it is to be obſerved, that an inclination of a general 
ſurface, ſo level as to be ſcarcely viſible to the eye, 1s fully 
demonſtrated by the tendency of the ſlow-moving waters, 
which diſembogue themſelves into the River Thames, at 
oppoſite points; but which, nevertheleſs, preponderate 
towards Heath-wall Sluice, whenſoever a rainy ſeaſon or un- 
uſual flood ſhall make way for their paſſage through a breach 
in the aforeſaid road to Clapham. 

Proceeding from hence with the drain to Heath-wall 
Sluice, I found the land low, but firm, and ſuch a gentle 
deſcent, that I had occaſion more than once to put a ſtraw 

into the water, to decide the inclination of the drains to- 

wards the Sluice by which they are diſcharged. Purſuing 
this courſe, this drain is met by a ſimilar one leading from 

South Lambeth; and when you are near to the Three- 

Goats'-Heads public-houſe, at the lower end of Nine Elms, 

in Batterſea pariſh, there is a ſituation preſented for a com- 
mercial baſon, at the point marked (T.) in the annexed 


F 
maſs. I will not, however, undertake to give an opinion 
whether this baſon ſhould be adopted; that concluſion 
will reſt with thoſe better acquainted with the neighbouring 
demands; and it may, perhaps, delerve an inquiry whether 
a future crowding of pleaſure-boats to Vauxhall may require 


a diſtin baſon for this purpoſe, at the ſite marked (U.) in 


the field near Lambeth Chapel, in front of the Lawn. I 


am of opinion, however, that among the circumſtances that 
ſhould favour the idea of a pool at this place, are, firſt that 
it is an eligible point of communication with the River 


Thames, by means of locks, through a boat- yard at Nine 
Elms, or through one of the adjacent avenues to the water's 


edge; ſecondly, that it is convenient to various purſuits, 
in connection with both ordinary and naval architecture, 


where burdenſome conveyance 1s continually demanded : 


thirdly, it is both central to the probable extenſion of that 


part of the metropolis, and is the neareſt point of the River 
to the high lands of the county of Surry, which admits of 
caly acceſs from the River to canal navigation; and fourthly, 
it is in the direct line of circumvallation, by way of Hyde- 
park; if that route ſhould be approved of by His Majeſty. 

The whole diſtance from York-place Sluice to this point 


(near the Three Goats' Heads, Nine Elms,) is meadow 


ground, about three hundred yards excepted, which is 
higher land, and mixed with ſmall gravel ;, but I am told, 
that a line cloſer to the hills would encounter the dithcul- 
ties of-quickſand ; and upon this account I have thought it 
beſt, in the firſt inſtance, to explore the praficable route 


laid down, and to leave it for future inveſtigations to decide 
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upon ſtraightening the deviations marked, and upon the 
eligibility of a grand commercial baſon (W.) at Stockwell 
Common, which may, perhaps, ſuperſede the neceſſity of 
three others; to wit, at Nine Elms, at Lambeth Chapel, 
and at Kennington Common, marked X. 

[ apprehend "this eſtimates, from Tork place Sluice to the 
Three-Goats'- Heads public-houſe, or to the baſon near to 
it at Nine Elms, will be nearly as follows: Suppoſing Mr. 
Whitworth's eſtimate of 1 100l. per mile (without extra al- 
lowance) to be ſufficient, | 


Eſtimate for cutting and conſtrufing the f. xth ſegment of the 

propoſed line of inſulation, extending from Y, ork-place 
Sluice, Batterſea, to a pool near the Three Goats Heads, 
below Mine Elms. 


Cutting and conſtructing 2+ miles of canal, 


at 1, Tool. per mile — eee e 0 
Thirty acres of land, at 100l. — 10d o o 
One turnpike- road bridge — 00-04 
One ſmaller ditto — - 2800. 0.0. 
Two accommodation ditto, at gol. rm; 0.0 
Say 8 feet lockage, at tool.  — 800 © © 
Fences, back drains, towing paths, gravel- 

ling, planting, and extras ow. 1... Sa 800 e 
* One commercial baſon We be TR 


Amount of ſixth ſegment of the canatiotd” == 
inſulation carried forward t to recapitu- | ho 9,67 5 0 
lation. = 3 


On the queſtion touching a commercial baſon at this point, it ſhould 


LW] 
From a commercial baſon at Nine Elms into tbe River Thames, 
adjoining next below Greenland Dock. 
The ſeventh ſegment of the propoſed line of inſulation 
begins near the Three-Goats-Heads public-houſe, at Nine 


Elms; a part of the offices whereof ſhould come down, if 


it is thought beſt to purſue the direction of the South-Lam- 
beth drain ; but a ſmall deviation may avoid this. 


At this place a bridge will be required tor the Portſmouth 


road ; and leaving Lambeth Chapel on the right hand, there 
is a proper ſituation for a pool of pleaſure, for Vauxhall, if 


it ſhould be required. Proceeding from hence, acroſs the 


South-Lambeth road to the entrance of the Lawn road, a 


road bridge will be neceſſary; ; and the line now begins to 


encounter the deepeſt cutting in the whole ſouth- ſide canal, 


this being the approach of the Surry high lands to the River 
Thames. The weight of the cutting may, however, be 


ſomewhat avoided, by purſuing the channel of the creck ; 

and by which means I apprehend expenſes may be ſaved in 
the coſt of ground. | 
Atte upper end of Kennington Common this route pur- 
ſues the meanders of the creek through a farm- yard, out of 
which it croſſes the road leading paſt the Horns to Clapham. 
In this laſt ſtage there will be n few trees to come down; 


be remembered, that there are in this corner of Batterſea pariſh ſeveral 
boat-yards, timber- yards, a very conſiderable lime- yard, coal-yards, ſtone 
and marble, &c. in the neighbourhood. All of theſe create a continual 


commerce in ponderous articles, with the interior population. This is alſo 


a proper ſite for the reception of timber, and other raw and rough materials 
from the county of Surry. 
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606 | : 
and a commercial baſon (X.) to be formed upon Kennington 
Common, near the Swan public-houſe. 

From hence, after croſſing another road on the oppolite 
fide of the Common, (both roads having bridges over them 
at preſent, which are nearly large enough for ſmall boats ) 
the line proceeds about one mile (entirely clear of high 
ground) over watery meadows and brick grounds, and falling 

in with a water courſe, which heads at this common, and 
empties into the River Thames, below Greenland Dock; 
it paſſes the Camberwell road about the termination of the 

faid laſt mile, at a bridge and watch-box near the turnpike 

| houſe, which ſtand over the ſaid ſtream, dividing the pariſhes 
of Walworth and Camberwell. 

This ſtream glides gently on from hence, (a fair courſe,) 
paſſing along the edge of the gardens in Walworth to Saint 
Thomas's Bridge, upon the Kent road, next the outſide of 
the turnpike houſe ; and running under that bridge, pur- 
ſaes a fair courſe and gentle windings through the veſtiges 
of old embankments, in meadow paſtures, towards Green- 
land Dock. In the neighbourhood of Walworth, between 

| theſe two roads, the population of the ſurrounding neigh- 
bourhood will demand a commercial pool (V.) of conſider- 
able ſize. 

From Saint Thomas' 8 Bridge, upon the Kent road, fol- 
lowing the meanders of this water-courſe, which glides ſo 
gently, that I was ſeveral times obliged to have recourſe to 

muy former experiment of deciding the ſtream by a floating 
ſtraw, there ſeems to be the veſtiges of antient embankments, 
and unfiniſhed parts of a turnpike road of more modern con- 
I 
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ſtruction, but no kind of interruption or impediment, and 
the material of ſufficient conſiſtency. 

Continuing the meanders of this water-courſe about two 
miles through theſe meadows, it paſſes along the ſide of the 
St. Helena tea-gardens, leaving theſe on the left; and having 
Midway Houſe cloſe upon the right bank of the propoſed 
canal, it croſſes the Deptford road. Here it ſeems proper 
to contemplate a baſon (Z.) at the junction of the Deptford 
road, and the road to Greenland Dock; from whence, 
paſſing by the ſide of the lands adjoining to Greenland Dock, 
it paſſes with the creek under the road leading to Dudman's 
Dock, and enters the River Thames through very little i in- 

terruption. 5 

In reſpec to the conſtruction of this canal, it ſhould be 
remembered, that theſe lands are drained by ſluices, and 
therefore a thorough cut into the River is not to be under- 
taken. I ſhould think it proper, however, to ſink the ſills 
of the ſluices or locks at the River banks down to low- water 
mark, ſo as to admit the beſt poſſible influx and reflux of 
the tide, without that accumulation of ſilt from the River, 
which might be expected from a lower poſition of the ſills; 
but I ſhould prefer an excavation, deeper than the fills 
within the canal, ſo that there might be a ſpace to ſpare as 
a receptacle for unavoidable ſediment, which might be taken 
away for manure at ſuitable periods, and by which means 
there would be leſs obſtruction to the working of tide mills 
until the lateſt running of the ebb. 


Cutting and conſtructing 44 miles of ca- 


day fifty - ſix acres of land, at 100l. per 


E 
Eſtimate for cutting and conſtructing the ſeventh ſegment of 


the propoſed line of inſulation, from Nine Elms to the River 
Thames, at a ſiuice next below Greenland Dock. 


nal, at I100l. per mile „„  0..9. 


5,600 F 


+ "OS, 0:0 
Seven turnpike-road WARY at 1 5ol. $80 6 0- 
Four ſmaller ditto, at 1001. —. 400 o 0 
Eight accommodation ditto, at ol. 400 © © 
Eight feet lockage, at 100. per foot 800 © o 
Fences, back drains, towing paths, gra- TT 
veling, planting, and extras — 1800 0 
Three commercial baſonns — 3,002 0 © 


Amount of ſeventh ſegment of the canal) 8 
. JJ oe: Sas 0-0. 
of inſulation, carried to recapitulation | ' 


; . 
——— — — a * 9 
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Recapitulation of eftimates for cutting a canal for inſulating 


the City of London, ” Way 9 Hyde Park, independent of 


deviations. 


Fir ſe ſegment. From Paddington baſon ; 


to Hackney baſon — 32,348 16 3 
Second ditto. From Hackney baſon to e 
Limehouſe cut — 14,730 © 0 


Carried over C. 47,078 16 3 


* 
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Brought over . 47,78 16 3 
Third ditto. From Paddington baſon to 
the River Thames, at the foot of Ra- 


nelagh Gardens — — 19928 15 © 
Sixth ditto.* From Batterſea ; to Nine 


Seventh ditto. From Nine Elms t to the | 
River Thames, below Greenland Dock 17,775 o o 


5 5 9434537 <1 -3 
Allowance for houſes to pull down 2,000 0 o 
Additional land for commercial baſons 45342 8 9 


. : I00,000 O © 
Allowances for the times 10 per cent. 9 
upon the aggregate expenditures, to 
which add, for temporary damages to 
lands, impediments to profeſſions, &c. 
ſuperviſal and caſualties, allowed to be 

10 per cent. alſo is — — 20,000 o 0 


+ Total coſt L. 120,000 0 . 0 


—— — 


» — 


* The fourth and fifth ſegments being deviations dependent upon con- 
tingencies, are left out of the recapitulation. 

+ In reſpe& to the uncertain value of lands in the ſuburbs of London, 
ſome difficulty ariſes in the eſtimate: every other conſideration, however, 
approaches nearly to certainty ; and as two hundred acres will be nearly the 
quantity wanted, and amounts to twenty thouſand pounds, 1t gives a ſcale 
to count upon as follows: 
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Conſtruction of the commercial ba ſons, quays, and piers; and 
regularity to be obſerved in thoſe, and upon the canal. 
Among the great objects to be attended to in the forma- 

tion and arrangements of commercial baſons, are, ſecurity to 
the merchant and to the revenue; ſafety to property in ge- 
neral; economy and diſpatch in commerce; due precautions 
to guard the community againſt injurious combinations, 
foreſtalling, and monopoly; and ſyſtem and good order 
amongſt all claſſes of people, who may be employed upon 
the canal of inſulation in the diſtributive functions of 
traffick. 

It is not an eaſy taſk, however, to compel theſe ends by 
precept, or to enforce them ſolely by vigilance > we muſt 
therefore reſort to regularity and arrangement. With this 
view I have endeavoured to ſelect the moſt favourable poſi- 
tions in the country which I have explored ; having a due 
regard to the ſtate of preſent, or probable future population ; FX 

centrality of locomotion ; facility of conſtruction; and ſav- 
ing of expence in the premiſes. 

I propoſe that the baſons ſhould be of a fize and form, 

which may be ſuitable to the ſituations reſpectively, where, 
it is intended to eftabliſh them; but in point of arrangement 
ſimilar to the deſign which I have given in a circular form 
upon the annexed plate in preference TORY a variety 


Total coſt of a canal 7 inſulation, rating land at Tops: per acre 120,00 2 
Ditto at 200l. per acre 


140,000 © 
Ditto at 3ool. per acre — — TE. 160,000 O 
Ditto at 400l. per acre — = —"00- 


0 0 0 0 © 


Ditto at 5o0l. per acre 200,000 © 
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of forms, in as much as that form is the one which ap- 
proximates neareſt to the accommodation of every poſſible 
ſituation. 

By this means the veſſels which frequent he pool will be 
neceſſarily directed into the reſpective ſlips, where they will 
be ſeparated two and two by the piers, having each of them 
a full ſide of one of theſe piers for landing upon without 
incommoding the quays otherwiſe than by the delivery of 
merchandize in quantity to be taken away or received, and 
the warehouſes ſurrounding the quays, in the ground floors 
of the buildings under a colonade, will at all times afford 
ready receptacles for immediate houſing, and a ſhelter from 
ſhowers of rain; while an iron gallery round the front of the 
floors above, paſſing over each entrance ſtreet by an iron 

foot bridge, and returning from each end thereof by a flight 
olf ſteps to the foot-ways of the reſpective entrance ſtreets 

below, will afford an eligible ſituation for ſhops and count- 
ing houſes; and the claſſes of people concerned will not 
only be thus wholly ſeparated, without a neceſſary interfer- 
ence with each other, but the whole baſon will be over- 
looked from the galleries under a ſtate of continual ſuper- 
viſal of the better ranks of the ſociety. | 

In the transfer upon the canal which may intervenebe- 
| tween the ſhips and commercial pool, I apprehend boats con- 
ſtructed like the covered one which I have deſigned in plate 
VI. fig. 4. will be fo ample a ſecurity from pilferage and 

frauds againſt the revenue, (and more eſpecially when it is 
conſidered that the planted walks upon the canal will pro- 
duce alſo a continual ſuperviſal of the moſt reſpetble per- 
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ſons in taking the air,) that the king's and proprietors' locks 
might be mutually affixed for the ſafe conveyance, and a 


pirincipal part of the port buſineſs accommodated at the 


points of diſtribution by a ſmaller number of ſubordinate 
officers than would otherwiſe perhaps be needed. 
As it may be expected, that the commerce of London 
(and ſtill more ſo its pleaſures) will conſtantly crowd the 
canal, it ſeems requiſite to have double towing paths; and, 
that the law ſhould confine boats on each fide to one and 
the ſame courſe of paſſage ; fo that veſſels ſhould never 
impede each other in meeting. | 
In reſpe& to the expenſe of conſtructing commercial baſens 
it will be obſerved, that Ihave allowed amply in my (rough) 
eſtimates, a round ſum of one thouſand pounds each ; but 
when it is conſidered that the excavation, walling and em- 
bankment of theſe baſons, will be all which becomes 5 
chargable upon the canal; and that the buildings, backing 
of the embankments to complete the quays, ſewers, &c. 
will be a private expenſe: or if ſuch is attached to the 
canal, will of courſe afford an advanced price by ſale of 
lots for building, or by building, to rent out for account 
of the canal, one of which plans would be perhaps the 
better method; it will be found that my calculations in 
this inſtance, will admit of conſiderable deductions. 


In this view it would ſeem indeed to be of no very mate- 
nal importance whether the lands for the commercial fitua- 
tions ſhould be purchaſed at high rates, becauſe as the original 
| proprietors of lands being in an unimproved ſtate at the 
eommencement of this undertaking could have no equitable 
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pretenſions to partake in the additional value, which ſuch 
muſt receive from the operations of the canal upon the 
reſpective premiſes, conſequently the accumulated price, 
which would be a fair conſideration for a diſtribution into 
building lots, for the uſe of perſons concerned in trade, or 
the rents for lots improved at the expence of the canal, would 
be a fair entry on the credit fide, to balance againſt diſ- 
burſements at the rates of their juſt N 
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In regard to ornamental baſons in public ſquares or places, 
where it may be thought eligible to conſtru& them for re- 
ceiving the pleaſure barges of the inhabitants, who may find. 
ſuch an accommodation for their health and party excur- 

ſions, as well as a convenient vehicle for families, or pri- 
vate ſupplies paſſing to and from their reſpective country 
ſeats, watering places, &c.; I beg leave to ſuggeſt a ſimi - —— 
lar plan to the circular commercial baſon; the walk round 
it to be covered with A handſome colonade ; temples, * . 
coves, ſeats, &c. in the ſpare ſpaces of the area ; and the 
center of the baſon ornamented with a fountain, a temple, 

a column, an obeliſk, or the ſtatue of ſome perſon who may 
have diſtinguiſhed himſelf in the introduction of Inland 
Navigation into the kingdom : : as for example, a Brindley, 
a Smeaton, &c. 

If, indeed, temples of © ODIN were 3 in the center 
of ſuch ſquares, as are not ſituated for the advantages of 
water Fommunieation, | it t might afford the reſpectable inha- 
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bitants of chem a daily opportunity of more general inter⸗ 
courſe with each other, without ceremony or inconvenience; 


party animoſities might, by this means, be more eaſily ſof- 
tened down to urbanity; and the cauſe might, perhaps, in 


ſome meaſure, be removed, which has attached the idea 


of ſelfiſh gloom to the characteriſtics of the __— nation, 


1n the conception of ns i 


Means for ſupphing a deficiency in water. 


The natural means for ſupplying the propoſed inſulating 


canal with water, for the uſe of that part which admits a 


continued level from the grand baſon of the Paddington 
canal, is from the ſurpluſage of the ſources of that canal, 


if any ſhould be ſpared to it, from the grand junction line; 
of which, however, I have conſiderable doubts, in conſide- 


ration of the extreme (though perhaps prudent) precautions, 


under which the proprietors of that canal are reſtrained 


by a law againſt waſteage, in favor of the reſpective ſtreams, 
and of the manufactures which they expedite. On this ac- 


count, it ſeems prudent to place little confidence in the ſpare 
water of that canal; 


fed from a ſummit level of higher elevation. 


Now the Paddington baſon is elevated about fifty feet 


above the line to Waltham Abbey; (which line is ſix feet 
higher than the Quarters in Moorfields,) and the level of 


— . 


but rather than to take away from them 
at a riſque, it will be intereſting to the community, and a 


particular ſecurity to the commerce of London, to afford 
them an additional ſupply, by means of a regulator, to be 


TG] 


the Waltham Abbey canal is thirty feet above a common 
ſpring tide in the river Thames, at the Iſle of Dogs. A 
ſummit reſervoir at Iſlington, from whence the regulating 
lock ſhould be ſupplied, ſhould therefore be at leaſt eighty- 
five or ninety feet above the tide. 
1 do not know the country ſufficiently, to aſcertain whe- 

ther this ſupply can be had from a more elevated point of 
the rivers Roden or Lee; or from any other ſpare ſource 
which might be brought from afar off, upon the fountain 
principle : but in his I am confident, that if j it were neceſ-_ 
ſary to create a ne river to this uſe, from the flowing of 
the tide, that the mechanical improvements of England 
are equal to it; and that the commerce and accommoda- 
tion of London can afford it, 1 have therefore, on this ac- 
count, no fears. ; 

Where ſurplus water is demanded for 1 abſorption, 
evaporation, &c. in countries, which admit of an elevated 
reſervoir, it is uſual to form ſuch at ſome adjacent place, 
which 1s capable of communicating to the point of demand 
upon the ſimple fountain principle; but if this cannot be 
done, machinery muſt be introduced. 
I take the liberty « of noticinga few of various kinds which 
are adapted to different elevations, and applicable under 
ſeveral contingences. 
Suppoſe your ſupply to be ken from a running ſtream, 

that lies too low for a communication upon the fountain 
principle, but which has, nevertheleſs, a good ſupply of 


Water. In this caſe, we will admit the. elevation of the 
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point required to be twenty feet, but that the fall of the 
ſtream ſcarce exceeds ſo many inches. 

Under theſe circumſtances, for the ſmall MF K ir- 
rigation, &c. the kinds of mechaniſm which are generally 
applied, are /ifting-wheels of various conſtructions; the 
ſimpleſt and moſt common whereof is one uſed by the Ger- 
mans, who reſide in the interior parts of America. This 
is compoſed of flutter boards and water boxes, and diſ- 
charges, by reverſing the fluid in the box; or by ſtriking 
againſt a pin, in the ſucceſſive revolutions of the box or 
its ſubſtitute bucket. _ 
The Noria of Spain, Archimedes' ſcrew, Newſham s wa- 

ter engine, the twelve pump engine of Ferguſon, * &c., may 
= made to act in the ſame manner by flutter boards ; and 

may all, or any of them, be applied! in this inſtance; as 
may alſo many kinds of 8 pumps upon | the e re-cngin 
principle. 
The patented rotary pump by Medburſt will here claim 
particular attention, for its Fery excellent properties deſ- 
cribed in his own words in the annexed paper. 

« 1ft, They produce an uniform fiream, by the nature 
of the principle on which they ack, and, in many caſes, 
without valves, 

2d. On which account, they will produce at leaſt one 
third more water than a common pump, as the loſs by re- 
trogade motion, and the ſhutting of valves, is avoided. 

3d. 'When valves are relle from the height of the 


; Fm Mechanical Lectures, p. 145. D 


5 
ſuction, &c. they never ſhut during the operation, which 
renders them much more durable, and alſo impoſſible to be 
choaked. 

4th. The uniformity of the motion 15 ; of very great ad- 
vantage in the preſervation of the pipes, as the check, oc- 
caſioned by the ſudden ſtop of the column of water, when 
the valves are ſhut, 1 is entirely done away. 

5th. They are fo ſimple, that all the machinery may be 
ee to view, the whole taken out and replaced in a 
very few minutes. 

But if we allow one hundred feet riſe for the water here 
demanded, and ſuppoſe our ſupply to be from the tide be- 
low, we muſt have recourſe to more powerful agents than 

a ſmall waterfall. 
Chain pumps mk by oxen (for example) were uſed by 
the ancient inhabitants of Egypt for filling their national 
aqueducts, &c.; and a drawing of theſe, exhibited in Nor- 
den's travels, affords a convincing proof, how much may be 
effected by induſtry and perſeverance. 5 „ 
The more potent operations of Holland are performed 
by windmills, and by the introduction of Beatſon's horizon- 
tal windmill, as in the inſtance of the Batterſea paint mill, 
or the Sheerneſs well; the pumping may be rendered per- 
petual, whenſoever the wind blows at any point of the 
compaſs, without attending the machine. 
Vet all of theſe powers are very far inferior to the juſtly 
| celebrated ſteam-engine, which may be very efficiently ap- 
plied in any country, where metal, timber, and fuel are to 
be had at reaſonable rates. | 
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From a compariſon of this very powerful engine, with 


the daily demands of canals, for abſorption, evaporation, 
lockage, and caſual waſtage, I do not think it difficult to 
conſtruct canals, that will bear the expence through many 
elevated countries, where no ſtream could have been car- 
ried upon the fountain principle; or in ſufficient abundance 
upon any ſubſtitute plan which has been previouſly inven- 
ted; and, certainly, ſo powerful an agent merits fair play 
in every country, but particularly in thoſe who have great 
commercial intereſts, and where mechanical ſubſtitutes, for 
the multiplication of the capacities of human labor, is the 
moſt eſſential conſideration towards bettering the condition 
of man, and rendering every perſon . and happy, 
who has induſtry enough to endeavour for it. 


To illuſtrate the powers of the ſteam engine, when ap- 
plied to the purpoſe of raiſing water, Mr. Burn's account of 


thoſe long ago in uſe in the coal works belonging to Lord 
Lonſdale at Whitehaven, will afford ſufficient data for our 


preſent calculations, founded upon actual experiment. 


But the later improvements by Meſſrs. Boulton and Watt, 


and by ſeveral others, are too univerſally known to admit a 


doubt, at this day, of the highly improved n of that 


admirable invention. 


The depth of the Whitehaven coal mines is faid to $07 one 
hundred and thirty fathoms, or ſeven hundred and eighty 
feet. They are extended under the ſea to places where 
there is above them ſufficient depth of water for ſhips of 


Jarge burthen, 


„ — 


* 


BE „ 


It* appears from pretty exact calculations, that it would 
require about five hundred and fifty men, or a power equal 
to that of one hundred and ten horſes, to work the pumps 


of one of the largeſt fire engines now in uſe, (the diameter 


of whoſe cylinder is ſeventy inches;) and thrice that num 


cer of men, (viz. one thouſand ſix hundred and fifty, to keep 


an engine of this ſize conftantly at work. And that as much 


water can be raiſed by an engine of this ſize kept conſtantly 


at work, as can be drawn up by two thouſand. five hundred 
and twenty men, with rollers and buckets, after the manner 


now daily practiſed i in many mines; or as much as can be 
borne up pen twice that number of (viz. five thouſand 
and torty) men's ſhoulders, as is {aid to be done in ſome of 


the mines of Peru. So great is the power of the elaſtic 
ſteam of the boiling water in thoſe engines, and of the out- 
ward atmoſphere, which by their alternate ations give force 


and motion to the beam of this engine, and by it to the 
pump rods, which elevate the water, and diſcharge it through | 


tubes out of the mines. | 


There are four engines belonging to this colliery, which, 


when all work, diſcharge from it about one thouſand two 


hundred and twenty-eight gallons every minute, at thirteen 
ſtrokes; and after the ſame rate, one million ſeven hundred 
and fixty eight thouſand made hundred and wegn gallons 


every twenty four hours. 


By the four engines here A nearly twice the above 


quantity of water might be e from mines that are 


* Burn's Cumberland and Weſtmoreland, Vol. II. * 44. Title White 


3 publiſhed i in 1777. : 
K 


N 
not above ſixty or ſeventy fathom deep, which depth is 
rarely exceeded in the Newcaſtle collieries, or in any of the 

Engliſh collieries, thoſe of Whitehaven excepted. 
If there are yet any who doubt this amazing power of 
political economy, which having reſulted from the brain and 
indefatigable experiments of that ineſtimable claſs of men. 

called civil engineers, has left mankind indebted to their 

ſuperior merits. for. philanthropic ſervices, at the pleaſing 
repetition of which, even the pomp of conqueſt muſt feel a 
painful bluſh | let them examine the ſtill greater improve- 
ments by Mr. Foulds at the London water-works, from 
whence their craving thirſt is quenched, and their domeſtic 


wants are alleviated — the locked-up * of a fro- 


zen winter. 


- l arifi ing 10 Seciety ; or Advantages which may be ex 
pected from a Canal of inſulation "a eee the City 
and Port of London. 


In noticing the benefits, which the community may expect 
from the conſtruction of a canal for the purpoſe of inſulating 


the city of London; it ſeems convenient to claſs thoſe which 
occur under the following heads: 


| Advantages tc to 


%% - A ouſechold accommodation . 
Manufaftures, Population, 
Commerce, "_ Health, 
Local property, The poor, 


and the revenue. 


1 
Agriculture. 
Under the general head of agriculture, I would be un- ith 
derſtood, in this inſtance, more particularly to include Horn- ee 


ticulture ; becauſe a great proportion of arable lands in the 
neighbourhood of cities may be comprehended under this 
diſtinction. a, | 
The firſt advantages, which inland canals in general pre- 
| ſent to the functions of agriculture, are thoſe. of eaſy tranſ- 
portation from one place to another, and eſpecially of pon- 
derous articles; for by this means the farmer brings to the 
city with profit, that which he muſt otherwiſe keep at home; 
or if within reach of a market by land carriage, he 1 
partly conſume it by coſtly conveyance. Upon his return 
he is enabled, by means of water communication, to add to 
the honeſt price of his induſtry ſome little farther gain in 
the article of manure for the enrichment of his ſoil ; for the 
cheapened facility of this convenience enables him to transfer 
. and diſtribute a quantity, which neither the expence of 
animal carriage, nor the length of the ſeaſon would permit 
him to conſume in ſo great abundance at any conſiderable 
diſtance by cartage: thus he is enabled to increaſe his pro- 
perty by alleviated means for getting its produce to market, 
Which a providential diſtribution of the functions of ſocial 
employment has furniſhed to him at the coſt of a diſtinet 
claſs of the community. | 
From this ſource alone would ariſe an abundance of 
wealth; for when this road to it is once laid open (though 
almoſt imperceprible in the firſt inſtance) the increaſe of 
K 2 
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3 
cach ſucceſſive crop will be in arithmetical progreſſion with 
the, melioration of the fields. But from the endleſs train 
of ſucceſſive bounties, which are the certain followers of a 
. due attention to this intereſting branch of political economy, 
agriculture has much more to expect. In proportion to a 
= farmer's returns from market he will be enabled to employ 
=. more hands, and each of theſe will conſtitute the certain 
[ means of repeating his former multiplications, upon a greater 
E number of acres. The increaſe of his cattle will keep pace 
3 with his plough, and he will be thus annually enabled to 
bring more into culture, and beſtow the influence of his 
toil upon the happineſs of his fellow creatures, and the aug- 
mentation of their numbers. SF 
By the increaſe of cattle, however, 1 would not be 1 
ſtood to mean an increaſe of horſes. Theſe although vaſtly 
uſeful when a neceſſary number are employed, (but a nece/- 
ſary number only,) are the moſt dangerous moth in the 
whole web of agricultural economy, whenſoever that ne- 
cefſity is exceeded. It behoyes the crop-maſter, indeed, ſe- 
riouſly to ſtudy the true criterion of this particular, and to 
weigh its appendages in the ſcale of inland navigation. If, 
for example, we ſuppoſe a county to employ two hundred 
| horſes, only, in the buſineſs of waggons and carts upon the 
turnpike roads, it will probably ſeem, at firſt view, a very 
light drawback upon the income of ſociety, when compared 
with the number of perſons in ſuch a county, who are thereby 
accommodated : . but if we calculate economically, what 
will be the actual ſavings, and the conſequent reſults, from 
a a canal which extends into five ſuch counties the means of 
2 


7 


performing the lame labour by 4oazage, the difference will. 
be aſtoniſhing. 

In five counties, through which a canal may, with con- 
venience, be extended from the propoſed line of inſulation, 
in more inſtances than one, there will be thus (in turnpike 
conveyance, independent of huſbandry) employed in cartage 
and broad-wheeled waggons, the round number of one thou- 
ſand horſes; which, at the uſual allowance of three pec ks 


of oats and one gallon of beans (excluſive of ſufficient bay) 


for each twenty-four hours, will conſume annually | 


276, 250 buſhels of oats, at 28. is 27,628 98 | 
45,625 ditto beans, at "Ny 18 2 9+ T 25 8 0 


in all 321, 875 buſhels of grain, in hip C: 36,759 1 0 8 


— _— 


Now bo e horſes employed in 3 | 


waggons is allowed to average half a ton for each horſe; and 
the total draft of one thouſand horſes, as above, will be five 
hundred tons. Upon canals the greater number of veſſels 
are twenty-five tons burden; and one horſe travels with 


more eaſe, when drawing one of theſe boats himſelf, than 85 


when dragging his proportionate half ton in a loaded wag- 


gon. 


0 bour which fifty horſes perform upon a turnpike road; nay, 
with greater diſpatch, and more facility; and the labour of 
twenty horſes being thus ſufficient to perform the drudgery, 


for which waggons would demand one thouſand horſes, theſe 


five counties will fave, in the ſingle article of horſe food, 


Thus one hah 3 with eaſe, upon a canal the la- 7 
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per annum 281,725 buſhels of grain, of the value of 
32,6431. 198. together with the labour of two hundred 
men, at leaſt; who are thus ſpared from an uſeleſs attend- 
ance upon waggon horſes to ſome better agricultural purpoſe; 
with the value of 980 ſpare horſes beſides, which ſhould af- 
ford fifteen pounds each, amounting to fourteen thouſand 
ſeven hundred pounds more towards the extenſion of culti- 
vation. | | 

If we examine a little farther into the aotional gain upon 
this item of the Political Economy of Inland N avigation, we 
may deduce an indubitable reſult, as follows, without in- 
fringing the conſideration of an actually improved ſoil with 
its conſequent increaſe of crops. Two hundred and eighty-. 
one thouſand ſeven hundred buſhels of oats, which theſe 
five counties would fave by a canal leading through them to 
the metropolis, would occupy nine thouſand three hundred 
and ninety acres of land; which land, cultivated in wheat, 
at an average of twenty-four buſhels per acre, would pro- 
duce two hundred and twenty- five thouſand three hundred : 
and ſixty buſhels; and allowing the buſhel to weigh ſixty 
pounds, producing fifty-fix pounds of flour, at one pound 


and a quarter per day for a labouring man, or in general at 


one pound per man per day, this flour (being a clear gain ; 
by the reduction of waggon horſes) will give daily bread to 
the additional number of thirty-four thouſand five hundred 
and ſeventy-five men in five counties; and taking this to 
be the average of the national aving, canal carriage will, | 
by the reduction of horſes, give food to one million ſeven 
> pres and ninety- ſeven thouſand nine hundred additional 


1 

ſubjects of England, including North and South Wales; 
and reduce the queſtion to this ſimplified point, whether 
political economy ſhould. prefer this eaſy means of giving 
exiſtence and ſuſtenance to near two additional millions of 
uſeful inhabitants, and multiplying the comforts of our ſpe- 
Cies, to the prejudiced habit of rearing an uſeleſs number of 
horſes. | 

1 preſume it will be unneceſſary to purſue this article 

farther into an infinite labyrinth of generative relations ; but 
it may be proper to notice, under the head of agriculture, 
that we are to expect many farther benefits from thoſe valu- 
able appendages of canal navigation, termed irrigation and 
drainage. 8 
By means of i irrigation (of which I ourpoſe to 8 more 
fully in a ſubſequent paper,) the farmer is enabled to refreſh 
a thirſty ſoil; and the gardener to water his plants. 'The 
crops are 1n both inftances more plentiful ; and the culti- 
vator is rewarded with a multiplied Si and the en- 
richment of his ground. 

Buy means of drainage, the ſurplus waters are taken off 
into canals, which facilitate the operation with convenience 
to their ordinary functions; and may contribute to reclaim 
and fertilize many a miry waſte which had been uſeleſs to 
the nation before the adoption of canals, to perform the 


office, in ſome degree, of general ſewers through the 
Country. 


2 1 


M anufatures. | 


1 conceive e political economy, in reſpe& to manufactures, 


| to conſit principally 1 in the rente of 3 


—.— 


* 


L 80 5 


means to produce and extend them to the aid and comfort 


of our fellow creatures, both in * and in civilized ſo- 
cieties. 


Among the mall intereſting of theſe, I rank, 
L = Obtaining material, and ſubſiſting labourers at caly 


Wo | Saving in transfer of Tony material, and mariufa@tured 
articles. 


3. Increaſing the means of mechanical power, ſo as to 


| perform much labour with few hands. 


a 


4. Diſtributing labour, ſo that the advantages of me- 


chaniſm ſhall employ many hands in the preparation of raw 
material; and in the extenſion of other manufactures, thus 
_ Increaſing the functions of Agriculture. 


+: Compactneſs i in large eſtabliſhments, ſo as to lo > the. 


leaſt poſlible time in perſonal locomotion, or incus the leaft * 
poſſible trouble in handling ponderous articles. 


Now I ſuppoſe inland navigation generally to contribute 


highly to the promotion of all theſe ends; but particular! y fo 


in the inſtance of a circular canal round the metropolis, by 


means whereof every perſon i in the City may have a direct 
communication and intercourſe with his own particular 


connections, who happen to reſide at manufacturing towns; 


or be concerned in ſome particular eſtabliſhment in any 
corner of the kingdom, without the intervention of land 


carriage. | e 

Concentrating the manufactures of the kingdom will, 
doubtleſs, addſtrength to the national reſources ; ; and will 
increaſe the demand for them. It will give freſh vigour to 


1 


that reputation of Engliſh wares, which is already acquired 
abroad; becauſe foreign markets may be thus aſſured of 
quantity and diſpatch as well as of quality, when their 


voyages are to the port of London. Competition for ſupe- 
riority will indeed, in this view, be created; but it will in 


any event redound to the advantage of Britiſh commodi- 


ties; as a ſtimulus to induſtry, it will employ the talents 


and exertions of the people at home, in whoſe aggregate 


labour reſts the wealth of the nation; and in its foreign re- 
lations it ſhould not tear the contentions of ſuperexcellence 


| or plentitude. 


| Obtaining materials and ſubſiſting labourers at eaſy rates 
will be admitted to be intereſting e Thoſe 
who are largely concerned in Britiſh manufaQures have felt 


the weight of them in point of diſtance, through every paſt 
period of that progreſs to perfection, which Engliſh com- 


mo dities alone can boaſt in the commercial world: but it is 
for the preſent generation in thefirſt inſtance that the Politi- 


cal Economy of Inland Navigation has been preſented in a 
ſtate of ſuperior improvement; every man ſees and feels its 


conveniences, and none will doubt but it muſt facilitate the 
ready poſſeſſion of material, and the eaſy ſubſiſtence of the 
labourer in a greater degree, when it affords the alleviated 
medium of bringing men and things into more immediate 


contact, and of concentrating all at this great emporium of 
mercantile affluence. Certain it is, that both theſe grand 


'ends will be promoted by the conſtruction of the canal, 


which is now propoſed as a common avenue from every cor- 
ner of the city to every pariſh in the ifland ; certain it is 
mY 
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alſo, that the concentration of manufactures at, or near, 
the principal marts muſt give certainty, punctuality, diſ- 
patch, and plenty to the operations of Britiſh traffic; and 
make more room for the employments of agriculture, for the 
production of material, and for the multiplication of a hardy 
people in the country. But it muſt reſt in the circumſtances 
of proprietors, in many local conſiderations, and in the 
nature of the ſpecific purſuit, to prefer the eſtabliſhment 
of works near at hand, or the eee of manufactured 
articles to the ſea port. | 
If for example we erect extenſive works in the vicinity of 
the city, we ſhall have our commodities near at hand for ſup- 
plying ſhipments ; ; but we muſt, in this caſe, bring from the 
country ſuch proviſions as are neceſſary to ſubſiſt our manu- 
facturers. If, on the other hand, we manufacture our ar- 
ticles in the country, then we muſt bring our merchandize 
to the ſea ports: canals, however, expedite either of theſe 
ends, and leave the proprietor to his option according to his 
condition. 
Increaſing the means of mechanical power is certainly 
among the moſt intereſting conſiderations in the whole field 


of political economy; but the Political Economy of Inland 


Navigation being ſomewhat of a new and unſyſtemized 
ſtudy, it will require much attention, and many experi- 
ments, before we can expect to attain any conſiderable pro- 
ficiency in this modern ſcience. 
It is but a very ſhort time ſince the prejudices of the lower 
claſſes of people attached no ſmall degree of riſque to the con- 
ſtruction of extenſive machinery; but I believe a little experi- 
: 
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ence has quieted popular clamours with ſatisfactory proofs that 


any ſpecies of mechaniſm, which furniſhes mankind with chea- 


pened and abundant ſupplies, and thus enables poor men to 


partake of that which the expenſiveneſs of manual labour 


had prohibited them to enjoy in former ages, and in coun- 
tries theretofore without the benefit of improved arts, is far 
from depriving the labourer or artiſan of bread. 

Water 1n its unqualified ſtate cannot indeed be conſidered 


as a mechanichal, power any more than the element of fire ; 
but under certain modifications and directions, both of theſe 


contain the means of mechanical power to an unlimited ex- 


tent. Water flowing from a plentiful ſource, in a favoura- 


ble poſition, is ſuppoſed to be a medium of power, which 
is preferable to any other, becauſe when its direction is 
duly adjuſted and turned to the end for which it is de- 


ſigned, its ſource is bountiful without farther care, and its 


agency 1s infinite without farther expenſe. It! is not ſo in 
reſpect to the compound medium of ſteam; for although 


the power of ſteam is in a meaſure unlimited, yet its ſuc- 

ceſſion of expenſes are in proportion; and its adoption muſt 
always depend on relative circumſtances, and the net pro- 

duct which reſults from them. 

In caſes, however, where nature has not beſtowed an ele- 
vated poſition upon a ſtream, which is favoured with an 
unbounding ſource, the ingenuity of man muſt reſort to 
philoſophical and mechanic aid. In ordinary caſes a level is 

ſometimes obtained for the diſtance of a mile or two, at the 

end whereof a favourable ſeat or poſition is found for a mill; 


and thus water is rendered the medium of a mechanic power 
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of perpetual duration. In extraordinary caſes, where it 
might be deſirable to convey water for many miles (for in- 
ſtance one hundred) merely for a ſimilar uſe, the amount of 
the expenſe is at once an obſtacle which amounts to a pro- 
hibition. If this inſurmountable impediment could be re- 
moved by art, it would certainly be an eligible operation to 
convey water to a proper ſite near the mart of commerce, in 
preference to incurring the heavy expenſe of waggonage; 3 
for when an elevated poin of action is once obtained, it 
| ſhould be remembered, that water may be made to convey 
itſelf to any lower point in the kingdom without the help 

of carriage which is an inherent property of ſelf tranſpor- 
tation, that can never be given to merchandize, or to any 
ſolid body whatever. 
If, indeed, this property of fluid motion were duly con- 
ſidered in ref) pect to the conſtruction of works near at hand 
in preference to the endleſs difficulties which ariſe from the 
management of ſuch eſtates at a diſtance, and tlie weighty 
charges of the road, it would probably be found intereſt- 
ing to level the whole country at public expenſe, and ap- 
propriate the economical ſavings of an aggregate operation 
(of a magnitude which it is beyond the reach of individual 
wealth to accompliſh) to the increaſe of national revenue. 
Inland Navigation, however, opens a door to political 
economy on this head without any eſpecial undertaking; 
and the nature of the means applied to facilitate the transfer 
of heavy bodies conducts alſo the ſurplus of water to the aid 


of manufactures, ſituated at widely mt points without any 
additional coſt. 


{ 


B 
Thoſe inherent properties of the tide which conſtitute the 
means of mechanical pewer, and require only the inter- 
vention of a given direction to render them an effective me- 
dium of Political Economy, form a ſubject of diſtinct con- 
ſideration, which appears to me to be of more national 
concern than the ſcarcity of examples would indicate. 
If we conſider the various effects produced by their na- 
tural operation, according to the direction which caſualty 
or judgment may have limited them to in deſtructive or be- 
neficial efficacy, We find ample proofs of an efficient power, 
which ſhould ſtimulate the exertions of our ingenuity to 
controul it as well in defence of intereſts, which are daily 
expoſed to its encroachments, as to ends for accumulation 


1 of public wealth for which it is abundantly capacitated. 


The alternate effects of breach and ſiltage which have 
been produced by incautious inland meaſures in many thou- 
ſand inſtances within the obſervation of every man, ſhould 
warn us to act with philoſophical care in changing the angle 
of the tide ; for a flight inattention to this circumſtance, of 
trivial appearance, has too often been productive of mil- 
chiefs beyond the power of mechanic art to remedy. 
The examples of the breach near Limehouſe about the 
year 16 80, that of Weſt-Thoroch or Long-reach about two 
miles below Purfleet, which happened about the year 1700, 
and that of Daggenham breach about the year 1720, with 
their reſpective tedious, difficult, and expenſive repairs ; 
and the injuries which the diſtribution by the tide of one 
hundred and twenty acres of land wathed into the river 
Thames at Daggenham breach only, and carried up. and 
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down by the alternate actions of ebb and flow, until it was 
finally depoſited in Woolwich reach, Erith reach, &c. to 
the great detriment of navigation; as well as the conſide- 
rable ſhoals which have been formed at the entrance of the 

river T hames, through the injudicious operations of ſucceſ- 
ſive ages, ſhould help to guard us againſt haſtily engaging 

upon ſchemes of excavation or embankment, which may, 
at be}, have a doubtful tendency ; and, perchance, wholly 
impede the avenue of commerce to the greateſt trading- 
port in the univerſe. Such are the prudential conſidera- 
tions which enjoin a defenſive caution, but when we view ß 
the oppoſite extreme, and behold the boundleſs influence 
of thoſe mechanical advantages, to which the daily influx 
of the tides may be conducted, we may contemplate an 
endleſs ſcene of artificial productions, whereby the condi- 
tion of the individual may be rendered affluent, and the 
national reſources inexhauſtible, by the drains of commerce, 
or the neceſſary calls of political protection. 

In adverting to the ſite of operation for the two princi- 
ples of mechanic power reſpectively preſented, and from 
whence it behoves the community to draw important re- 
ſources to the aid of Britiſh manufactures near the metro- 
polis, it will be perceived that the firſt propoſed principle 
of natural philoſophy, or that commonly called the fountain 
principle, which effects the conveyance of water to any 
lower point, by the mere effect of its own acting gravity, 
claims the foot of a declivity-or precipice, ſuch as frequently 
offers a proper poſition in the neighbourhood | of Iſlington, 

Highgate, and Hampſtead, on the north fide of the river 
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Thames, and along the whole range of the Surry hills on 


the ſouth of the river, from Wandſworth to Deptford. The 


ſituation proper for tide mills is, on the other hand, in ſuch 


low places, as may be deeply overflowed by the flood, ſo 
that the waters being pent up by proper ſluices, to be care- 


fully attended during the influx of the tide, may be ap- 


plied to the various offices of manufacture, during both 


its ingreſs and return to the ſea. Now the City of London 
is happily ſituated by nature for both of theſe advantages, 
and the fault will certainly reſt at her own door, if, by ſuf- 


fering her voluptuaries to avert them, ſhe becomes enfeebled 
in the miſt of pleaſure, and cheriſhes her lurking enemies 
in the crowd of diſſipation. The land on the ſouth fide 
of the Thames is, indeed, ſo favorably ſituated from Dept- 
ford up to Batterſea, that its capacity throughout the whole 


extent 1s well adapted for alternate acting tide mills; and, 
I think, it requires but very little ingenuity ſo to diſpoſe 
the conſtruction of a canal, that the adjoining premiſes 

ſhall form a perfect ſtreet of mills, availing themſelves of 


the greater proportion of time, throughout the influx and 


reflux of the flood, without impeding the works of navi- 
gation. | 


1 am not fufficiently acquainted with the annual value of 
mechanical powers in the City of London, to undertake a 


demonſtration of their exa& reſults in favor of the public; 
but this we know, that if they were not highly valuable 
in many caſes now in practice, the proprietor, of ſteam en- 
gines, for example, of a ten-horſe power, could not afford 
to pay Meſſrs. Boulton and Watt eleven hundred pounds for 
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the engine, ſixty guineas per annum for patent premium, 
and to burn half a chaldron of coals per day, with the ex- 
pence of /a profeſſional attendant to keep them in motion. 
To make ſome kind of calculation, however, which may 
ſuffice for our preſent purpoſe, let it be remembered that 
the average flow of the tide, one day with another, at Lon- 
don-Bridge, may be called fifteen feet. Eſtimating from 
Batterſea to Deptford thus, for a mean, between the two ex- 
tremes, we may ſay fifteen feet: conſequently the mean 
average of the tide is fifteen feet throughout the whole year 
to calculate power upon. 5 
Now a cubic foot of water, taken out af the river Thames 
upon the flow of the tide at Deptford, will weigh about 
ſixty- -four* pounds ; ; and if we allow half the diſtance of 
the canal between Deptford and Batterſea to admit of mill- 
works, and ſuppoſe one acre of land of an oblong form 
ſixty-ſix feet front upon the canal lands, running three 
hundred and thirty feet back from that line, half whereof 
= to the uſe of buildings, and half whereof as a reſervoir for 
1 the tide ; we ſhall obtain by the flow of each tide the quan- 
tity of 163,350 Cubic feet of water for the uſe of each 
min Tei 19,354,400 Penne to be uſed as a mecha- 
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if we e upon ahe mere 3 power of this | 
water, from a ſtate of reſt againſt | a dam or ſluice, (inde- 
pendent of the accelerated Sen the tide) we ſhould 


* Some engineers allow freſh water to exceed ſeventy pounds, and ſalt 
water to be more. | 
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find it act according to the hypotheneuſe of the angle ; as 
for example, a foot of water pent up in a ſquare veſſel, 
containing one cubic foot in dimenſions, weighing ſixty-four 
pounds, will have a lateral preſſure of half its weight againſt 
the ſides of the veſſel, each of them reſiſting its equal pro- 
portions of the divided gravity, which will be thirty-two 
pounds, or ſixteen pounds bearing upon each ſide, corre- 
ponding with the hypotheneuſe of the angle as aforeſaid. 
Thus againſt a ſecond foot of reſiſting ſubſtance, extending 


the hypotheneuſe of the angle as before, the weight will 
be one hundred and twenty-eight pounds; and againſt 


twenty feet height, and one foot wide, there will be twelve 

thouſand eight hundred pounds; ; and ſo on, ad infinitum. 
But the acting contents of a mill pond of half an acre in 

extent, meaſuring ſixty- ſix feet i in front, and running one 


hundred and ſixty-five feet back, thus allowing the tide to 


flow an average depth of fifteen feet, will be only eleven 
and a quarter feet in depth, correſponding nearly with the 


acting proportion of each tide throughout the year; weigh- 


ing 7,192,800 pounds, as the acting power operating ebb 
and flow of every tide, or doable" the ene each 
| twenty-four hours, to wit 14,385,600 pounds acting power 
per day. 

Il I would not be underſtood by theſe eſtimates of the gra- 
vitating power and active capacity of an half acre of water 


of fifteen feet flood, coming in and returning with every 


revolution of the tide, that I deſign to go fully into profeſ- 
ſional calculations, which more properly belong to the con- 


duQors of ſuch reſpective works asmay be ſuitable. It may 
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ſuffice to ſtamp an aggregate impreſſion upon the public 
mind, that each mile of this canal will admit of one hun- 
dred and fixty mills, allowing one acre of land to each 
mill, half of it to be occupied by active water, applying 
four times per day to the machinery the powerful weight of 
7,192,800. pounds, being an acting power, amounting to 
28,771,200 pounds per day, upon the wheels of each and 
every null reſpectively throughout the whole ſpace Which 
the tide can overflow. 

Next to increaſing the means of 3 power, and 
applying it by the help of machinery, to perform a quantum 
of work with the aſſiſtance of a few hands, which manual 
operation never could have attained to by dint of mere per- 
ſonal application, unaſſiſted by the multiplied force of art, 
(as in the example of ſpinning-mills, muſlin- factories, &c.) 
follows ſuch an ad vantageous diſtribution of labour, as may 


employ the number of hands which will be probably ſpared 


by the introduction of the various economical eſtabliſhments 


which will a accompany inland navigation on the larger ſcale 


of ſocial occupations ; for it is a laudable and eſſential of- 
ice of political economy, to provide employ ments promptly, 
or beforchand, for ſuch ſurplus perſons as may be in danger 
of derangement, from the rapid progreſs of uſeful inven- 
tions; and where the pro jector takes care to diſplay a proper 
talent for anticipation in this particular, I apprehend the 
farmer and artiſan will find abundant cauſe to rejoice in a 
ſyſtem of political economy, which goes far to cheapen the 
conveniences of life, and, in point of human comforts, to 
better their mode of living, and to approximate their cloath- 
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ing and accommodations {till nearer to the higher ranks of 
the community. I ſhould delight in tracing this ſubject 
through the boundleſs realms of its plenary influence on 
ſociety, if I did not fear to confide in the competency of my 
own abilities, and feel a higher reſpe& for the pen of Dr. 
Smith, whoſe more judicious 1 inquiries I ſhall be pardoned 
for tranſcribing by way of illuſtration. 
„The annual labour of every nation, ſays Dr. smith, * 
4e is the fund which originally ſupplies it with all the ne- 
ceſſaries and conveniences of life which it annually con- 
ſumes, and which conſiſt always either in the immediate 
produce of that labour, or in what is purchaſed. with that 
produce from other nations. 
According, therefore, as this produce, or what is pur- 
chaſed with it, bears a greater or ſmaller proportion to the 
number of thoſe who are to conſume it, the nation will be 
better or worſe ſupplied with all the neceſſaries and conve- 
niences for which it has occaſion. 55 | 
But this proportion muſt, in every nation, be regulated 
by two different circumſtances : firſt, by the ſkill, dexte- 
rity, and judgment with which' its labours are generally ap- 
plied ; and, ſecondly, by the proportion between the num- 
ber of thoſe who are employed in uſeful labor, and that of 
thoſe who are not ſo employed. Whatever be the ſoil, cli- 
mate, or extent of territory of any particular nation, the 
. abundance or ſcantineſs of its annual ſupply muſt, in that 
particular ſituation, depend upon thoſe two circumſtances. 


— \ e Smith's Wealth of Nations, Ps 1. 
M 2 
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The abundance or ſcantineſs of this ſupply too ſeems to 
depend more upon the former of thoſe two circumſtances, 


than upon the latter. Among the ſavage nations of hunters 


and fiſhers, every individual, who is able to work, is more 
or leſs employed in uſeful labor, and endeavours to pro- 


vide, as well as he can, the neceſſaries and coveniences of 


life for himſelf, or ſuch of his family or tribe as are either 


too old or too young, or too infirm to go a hunting and 
fiſhing. Such nations, however, are ſo miſerably poor, 
that from mere want, they are frequently reduced, or at 
leaſt think themſelves reduced, to the neceſſity ſometimes 
of directly deſtroying, and ſometimes of abandoning their 
infants, the old people, and thoſe afflicted with lingering 
diſeaſes, to periſh with hunger, or to be devoured by wild 
beaſts. Among civilized and thriving nations, on the con- 


trary, though a great number of people do not labour at 


all, many of whom conſume the produce of ten times, 


frequently of an hundred times, more labour than the 


greater part of thoſe who work ; yet the produce of the 
whole labour of the ſociety is ſo great, that all are often 


abundantly ſupplied, and a workman, | even of the loweſt : 
and pooreſt order, if he is frugal and induftrious, may en- 


joy a greater ſhare of the neceſſaries and conveniences of 


life, than it is poſſible for any ſavage to acquire. : 
The cauſes of this improvement in the productive powers 

of labour, and the order according to which it is produced, 

and is naturally diſtributed among the different ranks and 


conditions of men in the ſagiety; make the ſubjects of this 
inquiry. | 


! 


1 


Of the Diviſion of Labour. 


The greateſt improvement in the productive powers of 
labour, and the greater part of the ſkill, dexterity, and 
Judgment with which it is any where directed, or applied, 
ſeem to have been the effects of the diviſion of labour. 
I be effects of the diviſion of labour, in the general bu- 
ſineſs of ſociety, will be more caſily underſtood by conſi- 
5 dering 1 in what manner it operates in ſome particular manu- 
factures. It is commonly ſuppoſed to be carried fartheſt in 
ſome very trifling ones; not perhaps that it really is carried 
farther in them than in others of more importance, but in 
thoſe trifling manufactures which are deſtined to ſupply the 
ſmall wants of but a ſmall number of people, the whole 
number of workmen muſt neceſſarily be ſmall; and thoſe 
employed i in every different branch of the work can often be 
collected into the ſame workhouſe, and placed at once under 
the view of the ſpectator. In thoſe great manufactures, on 
the contrary, which are deſtined to ſupply the wants of 
the great body of the people, every different branch of the 
work employs ſo gr great a number of workmen, that it is im- 
poſſible to collect them all into the workhouſe. We can ſel- 
dom ſee more, at one time, than thoſe employed in one 
ſingle branch. Though in ſuch manufactures, therefore, the 
work may really be divided into a much greater number of 
parts, than in thoſe of a more trifling nature, the diviſion is 
not near ſo obvious, and has accordingly been much leſs ob- 
ſerved. | . CRE, | 
To take an cxample, therefore, from a oe fling ma- 
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nufacture; but one in which the diviſion of labour has been 


very often taken notice of, the trade of the pin maker; a 


workman not educated to this buſineſs, (which the diviſion 


of labour has rendered a diſtin trade,) nor acquainted with 


the uſe of the machinery employed | in it, to the invention of 
which the ſame diviſion of labour has probably given occa- 


ſion, could ſcarce, perhaps, with his utmoſt induſtry, make 
one pin in a day, and certainly could not make twenty. But 


in the way in which this buſineſs is now carried an, not only 


the whole work is a peculiar trade, but it is divided into a 


number of branches, of which the greater part are likewiſe 


peculiar trades. One man draws out the wire, another 
ſtraights It,” a third cuts it, a fourth points it, a fifth grinds 
it at hs top for receiving the head; to make the head re- 
quires two or three diſtin operations ; to put it on is a pe- 
culiar buſineſs, to whiten the pins is another; it is even a 
trade by itſelf to put them into the paper; and the important 
buſineſs of making a pin is, in this manner, divided into 


about eighteen diſtinct operations, which, in ſome manu- 
factories, are all performed by diſtin& hands, though in 
others the ſame man will ſometimes perform two or three of 


them. I have ſeen a ſmall manufactory of this kind, where 
ten men only were employed, and where ſome of them con- 
ſequently performed two or three diſtinct operations. But 
though they were very poor, and therefore indifferently ac- 
 commodated with the neceſſary machinery, they could, when 
they exerted themſelves, make among them about twelve 
pounds of pins in a day; there are in a pound upwards of 


four thouſand pins of a middling ſize; thoſe ten perſons, 
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therefore, could make among them — of fortyocight 
thouſand pins in a day; each perſon, therefore, making a 
tenth part of forty-eight thouſand pins, might be conſidered 

as making four thouſand eight hundred pins in a day; but 
if they had all wrought ſeparately and independently, and 
without any of them having been educated to this peculiar 
buſineſs, they certainly could not each of them have made 
twenty, perhaps not one pin in a day; that is, certainly, not 
the two hundred and fortieth, perhaps not the four thou- 
ſand eight hundredth part of what they are at preſent ca- 
pable of performing, in conſequence of a proper diviſion 
and combination of their different operations. 
In every other art and manufacture, the effects of the di- 
viſion of labour are ſimilar to what they are in this very tri- 
fling one; though in many of them, the labour can neither 
be ſo much ſubdivided, nor reduced to ſo great a ſimplicity 
of operation. The diviſion of labour, however, ſo far as 
it can be introduced, occaſions, in every art, a proportion - 
able increaſe of the productive powers of labour. The ſe- 
paration of different trades and employments from one ano- 
ther, ſeems to have taken place in conſequence of this ad- 
vantage. This ſeparation, too, is generally carried farther 
in thoſe countries which enjoy the higheſt degree of induſtry 
and improvement; what is the work of one man in a rude 
ſtate of ſociety, being generally that of ſeveral in an improved 
one. In every improved ſociety, the farmer is generally 
nothing but a farmer; the manufacturer, nothing but a 
manufacturer; the labour, too, which is neceflary to pro- 
duce 9 one complete manufacture, is almoſt always divided 
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among a great number of hands. How many different trades 


are employed 1 in each branch of the linen and wollen manu- 


factures, from the growers of the flax and the wool, to the 
bleachers and ſmoothers of the linen, or to the dyers and 
dreſſers of the cloth. The nature of agriculture, indeed, 


does not admit of ſo many ſubdiviſions of labour, nor of ſo 
complete a ſeparation of one buſineſs from another, as ma- 
nufactures; it is impoſſible to ſeparate, ſo intirely, the 


buſineſs of the grazier from that of the corn- farmer, as the 


trade of the carpenter is commonly ſeparated from that of 
the ſmith; the ſpinner is almoſt always a diſtinct perſon 
from the weaver; but the ploughman, the harrower, the 


ſower of the ſeed, and the reaper of the corn, are often the 
ſame: the mi for thoſe different ſorts of labour re- 
turning with the different ſeaſons of the year, is is impoſſible 


that one man ſhould be conſtantly employed in any one of 
them. This impoſſibility of making fo complete and entire 


a ſeparation of all the difterent branches of labour employed 
in agriculture, is, perhaps, the reaſon why the improvement 


of the productive powers. of labour, in this art, does not 


always keep pace with their improvement in manufactures. 
The moſt opulent nations, indeed, generally excel all their 
neighbours in agriculture, as well as in manufactures ; but 


they are commonly more diſtinguiſhed | by their ſuperiority 


in the latter than in the former; their lands are in general 
better cultivated, and having more labour and expence be- 


ſtowed upon them, produce more in proportion to the extent 


and natural fertility of the ground; but this ſuperiority of 


produce is ſeldom much more than in proportion to the 


= * 


1 
ſuperiority of labour and expenſe. In agriculture, the labour 
of the rich country is not always much more productive than 
that of the poor; or, at leaſt, it is never ſo much more pro- 
ductive, as it commonly is in manufactures. The corn of 
the rich country, therefore, will not always, in the ſame 
degree of goodneſs, come cheaper to market than that of 
the poor. The corn of Poland, in the ſame degree of good- 
neſs, is as cheap as that of France, notwithſtanding the ſu- 
perior opulence and improvement of the latter country. 
The corn of France is, in the corn provinces, fully as good; 
and in moſt years nearly about the ſame price with the corn 
of England; though, in opulence and improvement, France 
is perhaps inferior to England. The corn lands of England, 
however, are better cultivated than thoſe of France; and 
the corn lands of France are ſaid to be much better cultivated 
than thoſe of Poland. But taough the poor country, not- 
withſtanding the inferiority of its cultivation, can, in ſome 
meaſure, rival the rich in the cheapneſs and goodneſs of its 
corn, it can pretend to no ſuch competition in its manu- 
factures; at leaſt, if thoſe manufactures ſuit the ſoil, cli- 
mate, and ſituation of the rich country. The filks of 
France are better and cheaper than thoſe of England ; be- 
cauſe the filk manufacture, at leaſt under the preſent high 
duties upon the importation of raw filks, does not ſo well 
ſuit the climate of England as that of France. But the 
hard-ware and the coarſe woollens of England are, beyond 
all compariſon, ſuperior to thoſe of France, and much 
cheaper too, in the fame degree of goodneſs, In Poland 
there are ſaid to be ſcarce any manufactures af any kind; 
5 
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a few of thoſe coarſer houſchold manufactures excepted, 
without which no country can well ſubſiſt. 

This great increaſe in the quantity of work, which, in 
conſequence of the diviſion of labour, the ſame number of 
people are capable of performing, is owing to three different 

circumſtances: firſt, to the increaſe of dextetity in every 
particular workman; ſecondly, to the ſaving of the time 
which is commonly loſt in paſſing from one ſpecies of work 
to another; and laſtly, to the invention of a great number 
of machines, which facilitate and abridge labour, and enable 
one man to do the work of many. Firſt, the improvement 
of the dexterity of the workman neceſſarily increaſes the 
quantity of the work he can perform ; and the diviſion of 
labour, by reducing every man's buſineſs to ſome one ſimple 
operation, and by making this operation the ſole employ- 
7 ment of his life, neceſſarily increaſes very much the dex- 
terity of the workman. A common ſmith, who, though 
accuſtomed to handle the hammer, has never been uſed to 
make nails, if upon ſome particular occaſion he is obliged 
to attempt it, will ſcarce, I am aſſured, be able to make 
above two or three hundred nails in a day; and thoſe, ane, 
very bad ones. A ſmith who has been accuſtomed to make | 
nails, but whoſe ſole or principal buſineſs has not been that 
of a nailer, can ſeldom, with his utmoſt diligence, make 
more than eight hundred or a thouſand nails in a day. I 
-— have ſeen ſeveral boys, under twenty years of age, who had 
never exerciſed any other trade but that of making nails; 
and who, when they exerted themſelves, could make each 
of them upwards of two thouſand three hundred nails f in a 
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day. The making of a nail, however, is by no means one 
of the ſimpleſt operations. The ſame perſon blows the bel- 


lows, ſtirs or mends the fire, as there is occaſion ; heats the 
iron, and forges every part of the nail. In forging the head, 


he 1s obliged to change his tools. The different operations 


into which the making of a pin or of a metal button is ſub- 
divided, are all of them much more ſimple; and the dexte- 


rity of the perſon, of whoſe life it has been the ſole buſineſs 


to perform them, is uſually much greater. The rapidity 


with which ſome of the operations of thoſe manufactures are 
performed, exceeds what the human hand could, by thoſe 
who had never ſeen them, be ſuppoſed capable of acquiring. 

| Secondly, the advantage which 1s gained by ſaving the 


time commonly loſt in paſſing from one ſort of work to 


another is much greater than we ſhould, at firſt view, be 


apt to imagine it. It is impoſſible to paſs very quickly from 
one kind of work to another, that is carried on in a different 


place, and with quite different tools. A country weaver, 
who cultivates a ſmall farm, muſt loſe a good deal of time 


in paſſing from his loom to the field, and from the field to 


his loom. When the two trades can be carried on in the 


ſame workhouſe, the loſs of time is no doubt much leſs. 


It is even in this caſe, however, very conſiderable. A man 


commonly ſaunters a little in turning his hand from one 
ſort of employment to another. When he firſt begins the 
new work, he is ſeldom very kee and hearty ; his mind, 
as they ſay, does not go to it; and for ſome time he hes 


trifles than applies to good purpoſe. The habit of ſaunter- 


ing, and of indolent careleſs application, which is naturally, 
N2 
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or rather neceſſarily, acquired by every country workman 
who is obliged to change his work and his tools every half 
hour, and to apply his hand in twenty different ways almoſt 
every day of his life; renders him almoſt always ſlothful 
and lazy, and incapable of any vigorous application, even 
on the moſt prefling occaſions. Independent, therefore, of 
his deficiency, in point of dexterity, this cauſe alone muſt 
always reduce conſiderably the quantity of work which he is 
capable of performing. - 
Thirdly, and laftly, every baty mul be Gaſible how 
much labour i is facilitated and abridged by the application 
of proper machinery. It is unneceſſary to give any example. 
I ſhall only obſerve, therefore, that the invention of all 
thoſe machines by which labour is ſo much facilitated and 
abridged, ſeems to have been originally owing to the diviſion 
of labour. Men are much more likely to diſcover eaſier and 
readier methods of attaining any object, when the whole 
attention of their minds is directed towards that ſingle ob⸗ 
ject, than when it is diſſipated among a great variety of 
things. But in conſequence of the diviſion of labour, the 
whole of every man's attention comes naturally to be directed 
towards ſome one very ſimple object. It is naturally to be 
expected, therefore, that ſome one or other of thoſe who 
are employed 1 in each particular branch of labour ſhould ſoon 
find out eaſier and readier methods of performing their own 


particular work, wherever the nature of it admits of ſuch 
improvement. 


I 


A great part of the machines made os of in chats ma- 
nufactures in which labour is moſt ſubdivided, were origi- 
6 3 


1 


nally the inventions of common workmen; who, being each 
of them employed in ſome very ſimple operation, naturally 
turned their thoughts towards finding out eaſier and readier 
methods of performing it. Whoſoever has been much ac- 
cuſtomed to viſit ſuch manufactures muſt frequently have 


been ſhewn very pretty machines, which were the inventions 


of ſuch workmen, in order to facilitate and quicken their 
own particular part of the work. In the firſt fire engines, 


a boy was conſtantly employed to open and ſhut, alternately, 
the communication between the boiler and the cylinder, 
according as the piſton either aſcended or deſcended. One 
of thoſe boys, who loved to play with his companions, ob- 


ſerved that, by tying a ſtring from the handle of the valve, 
which opened this communication, to another part of the 


machine, the valve would open and ſhut without his aſſiſt- 


| ance, and leave him at liberty to divert himſelf with his 


play-fellows. One of the greateſt improvements that has 
been made upon this machine,-fince it was firſt invented, 


was in this manner—the diſcovery of a boy who wanted to 
ſave his own labour. 
All the improvements in machinery, however, have by 


no means been the inventions of thoſe who had occaſion to 


ule the machines. Many improvements have been made 
by the ingenuity of the makers of the machines ; when, to 
wake them, became the buſineſs of a peculiar trade ; and 
ſome by that of thoſe who are called philoſophers, or men 


of ſpeculation, whoſe trade it is not to do any thing, but to 


obſerve every thing ; and who, upon that account, are often 
capable of combining together the n of the moſt dif 


£ * 
7 
"3; ; 
$4, 
|| 
$.. 
. ** 
i „ 
* 
35 
4 * 
* 
7; 
43-8 
+48 
j : 
+ 4 
* 
T8 
we”, 4 
+ 4 
1 
H 3 7 
1 
7 
C20, 
* 
— : 4 
2 
oo 
11 
111 
18 
9 9 
. '*h 
N +- 
1 
4 
A. 5 4 
i & : 
" Le 
1 
of 
* En 
$554 8 
| p 
| 4 
18 1 
I :% 
: # 
* 
14 
. 
1 1 
1 fy 
K 
4 
T . 
7 1 
1 
1 


N 
Fs * 
. 9 
A. „ 
1 
4 - * 
* 
3 # 
1 
{PT 
: 3-12 
= 4 
4 £ 
77 5 
* 
. F . 
28 
i 
T - 
: 2 < 
3 > 
7 
1 " | 
; * 
284 4 OP 
: ** 
£ 
, ay 
1 
* A 
7 & 
* . 


— — 2 — 


5 „ 
tant and diſſimilar objects. In the progreſs of ſociety, phi- 
loſophy, or ſpeculation, becomes like every other employ- 

ment, the principal or ſole trade and occupation of a parti- 
cular claſs of citizens. Like every other employment, too, 
it is ſubdivided into a great number of different branches 
each of which affords occupation to a peculiar tribe or claſs 
of philoſophers; ; and this ſubdiviſion of employment in phi- 
loſophy, as well as in every other buſineſs, improves dex- 
terity, and faves time. Each individual becomes more ex- 
pert in his own peculiar branch ; more work is done upon 
the whole, and the quantity of ſcience is conſiderably i in- 
creaſed by it. 

It is the great multiplication of the productions of all the 
different arts, in conſequence of. the diviſion of labour, 
which occaſions, in a well-governed ſociety, that univerſal 

opulence which extends itſelf to the loweſt ranks of the 
people. Every workman has a great quantity of his own 
work to diſpoſe of beyond what he himſelf has occaſion for ; 
and every other workman being exactly in the ſame ſituation, 
he is enabled to exchange a great quantity of his own goods 
for agreat quantity, or, what comes to the ſame thing, for 
the price of a great quantity of theirs. He ſupplies them ; 
abundantly with what they have occaſion for ; and they ac- ? 
commodate him as amply with what he has occaſion for ; 
and a general plenty diffuſes itſelf through all the different | 
_ ranks of the ſociety. 
| Obſerve the accommodation of the moſt common artificer 
or day labourer in a civilized and thriving country, and you 


will perceive that the number of 2 of whoſe Maury 
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a part, though but a ſmall part, has been employed in pro- 
curing him this accommodation, exceeds all computation/ | 
The woollen coat, for example, which covers the day labourer, 
as coarſe and rough as it may appear, is the produce of the 
IH. Joint labour of a great multitude of workmen ; the ſhepherd, 
the ſorter of the wool, the wool-comber, or carder, the 
dyer, the ſcribbler, the ſpinner, the weaver, the fuller, 
the dreſſer, with many others, muſt all join their different 
arts, in order to complete even this homely production. . 
How many merchants and carriers beſides muſt have been 
employed in tranſporting the materials from ſome of thoſe 
workmen to others, who often live in a very diſtant part of 
the country! How much commerce and navigation in par- 
ticular, how many ſhip-builders, ſailors, ſail- makers, rope- 
makers, muſt have been employed, in order to bring to- 
gether the different drugs made uſe of by the dyer, which 
often come from the remoteſt corners of the world! What 
a variety of labour, too, is neceſſary, in order to produce 
the tools of the meaneſt of thoſe workmen. To ſay nothing 
of ſuch complicated machines as the ſhip of the ſailor, the 
mill of the fuller, or even the loom of the weaver, let us 
conſider only what a variety of labour is requiſite, in order 
to form that very ſimple machine—the ſhears with which 
the ſhepherd clips the wool. The miner, the builder of 
the furnace for ſmelting the ore, the feller of the timber, 
the burner of the charcoal to be made uſe of in the ſmelting 
| houſe, the brick-maker, the bricklayer, the workmen who 
attend the furnace, the millwright, the forger, the ſmith, 
muſt all of them join their different arts, in order to produce 
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them. Were we to examine, in the ſame manner, all the dif- 
ferent parts of dreſs and houſehold furniture, the coarſe linen 
ſhirt which he wears next his ſkin, the ſhoes which cover 
his feet, the bed which he lies on, and all the different parts 
which compoſe it, the kitchen grate at which he prepares 
his victuals, the coals which he makes uſe of for that pur- 
poſe, dug from .the bowels of the earth, and brought to 
him, perhaps, by a long ſea and a long land carriage; all 


the other utenſils of his kitchen, all the furniture of his 


table, the knives and forks, the earthen or pewter plates 


upon which he ſerves up and divides his victuals, the differ- 
ent hands employed in preparing his bread and his beer, tage 
glaſs window which lets in the heat and the light, and keeps 


out the wind and the rain; with all the knowledge and art 
requiſite for preparing that beautiful and happy invention, 


without which theſe northern parts of the world could ſcarce 


have afforded a very comfortable habitation, together with 


the tools of all the different workmen employed in produ- 


cing thoſe different conveniences. If we examine, I ſay, all 
things, and confider what a variety of labour is employed 
about each of them, we ſhall be ſenſible that without the 
aſſiſtance and co- operation of many thouſands, the very 


meaneſt perſon in a civilized. country could not be provided, . 
even according to, what we very falſely i imagine, the ealy 5 


and ſimple manner in which he is commonly accommoda- 
ted. Compared, indeed, with the more extravagant luxury 


of the great, his accommodation muſt no doubt appear ex- 


tremely ſimple and eaſy: and yet it may be true, perhaps, 
that the accommodation of European princes does not always 
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ſo much exceed that of an induſtrious and frugal peaſant, 


as the accommodation of the latter exceeds that of many an 


African king, the abſolute maſter of the lives and liberties 
of ten thouſand naked ſavages. 


Commerce. 


Among the benefits which the commerce of the port 
of London, in particular, may expect to; receive from the 
adoption of the plan propoſed for faking the city by 


means of a canal, and the conſequent advantages to Britiſh 


commerce in general, I conceive it proper to rank ſuch as 
The relief of the pool. 


Security againſt pilferage. 
A total ſaving of ſtore craft. 


The relief of the ſtreets from the crowd of cartage ; ; par- 
ticularly the ſtreets near the river. 


* 


A ſaving of horſe fleſh ; eee in the hard pulling 


up the river hills. 


The prompt diſtribution df ee particularly i in 
the article of coals. 


A ready communication by inland canals to every trading : 
town in the kingdom, with a conſequent ſecurity and alle- | 


viation of heavy conveyance, _ 
A concentration of. trades and 3 at the grand 
mart of traffick. 
The deſtruction of monopoly and evil combinations. 
The change of competition, particularly. in the article 


| = of coals. 
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The fafety of the river navigation, by the help of addi- 
tional waters, and by the admiſſion of more tide-way. 

The conſtruction of baſons for commercial diſtribution, 
the form whereof compels an obſervance of order, diſpatch, 
and ſafety in the landing of cargoes. 

Security againſt fire. 
Facility of commercial ſuperintendence. 
A conſequent multiplication of commercial reſources, a 
diſpatch in traffick, and an inducement to conſigments. 
In caſe of any unforeſeen miſhap to the navigation of the 
Thames, the mooring grounds may be removed, without 
changing the grand mart of commerce. 

Mr. Colquhoun, 1 in his excellent treatiſe concerning the 
police of the metropolis, has taken a general view of the 
commerce of the city of London, which he ſtates at * one 
hundred and twenty millions of pounds ferling, + and ſup- 
poſes to employ forty thouſand en and thirteen thou- 


* Treatiſe on the Police, Introduction, p. 6. 
The enſuing abſtradts of the imports into, and the exports from, the 
port of London is made up from the public accounts for one year, ending 


the 5th of January, 1795, but differs with regard to the value from theſe 


accounts; in which the price is eſtimated on data eſtabliſhed many years 
2gO, when the articles of commerce imported and exported were not rated 
at t above half the ſum they now fetch excluſive of duty. 

It is therefore to be underſtood that the following eſtimate is made upon 
the data of the preſent value as nearly as it can be aſcertained. It exhibits 
a very aſtoniſhing picture of the immenſe opulence and extent of the com- 
merce of the metropolis; and accounts in a very ſatisfactory manner for the 
vaſt reſources of the country, which have been manifeſted in ſo eminent 
a degree in the courſe of the preſent and former wars, 


E 
land five hundred ſhips annually. All the writings which I 


have met with on the ſubje& of the wet docks, as well ag 
the various adyocates whom I have heard converſe on this 


1 . 
n * * 2 - 


: (| b Value of exports = the port = 12 


Countries. Value of imports into} * to foreign parts. | 5 
_ e London. | Britiſh manufacture. Foreign: merchandize. | 
Ireland 2,209, 501 3 4 168,687 18 3 914,352 4 4 
Britiſh Weſt Indies 6,072,117 5 of 2,249,043 13 11] 579,453 6 of 
: Conguered Iflands| 1,226,064 13 8| 260,976 O 11] 110,817 18 of 
Br. Amer. Colonies] 307,412 13 oO 654,842 19 4 251,551 6 2 
 |GuernſeyandJerſey] 91,936 1 2} 12,001 13 100 21,616 16 8 
[Gibraltar 12,947 16 8 83,473 14 11] 69,315 2 8 
Honduras Bay 14,696 4 2 2,029 13 11] ie es 2 
South fiſhery 197,680 8 6 21 6 8 — 
Aſia, includ, E. In.] 8, 916,950 2 10 3,398,680 1 4 185,190 16 o 
. B $ 4 99,593 12 9| - 1883743 16 64 
Turkey | 641,860 19 2 b 5 12 © 123,776 7 2 
Streights | 8,389 14 ©| — — 
Venice V 6,203 17 11 16,305 7 2 
Italy 1,215,012 15 © 80,980 18 9 340,786 o 8 
[Spain 1, 070, 607 18 0 205,096 4 4] 265,169 3 4 
Portugal | 644,610 3 8] 182,780 6 2| 119,813 12 6 
Madeira „„ $8] 27,998 ©6 10] 6,886 18. 2 
| Canaries 6,736 19 10] 20,116 18 4 00040 
[France , $4916.53 63,625 10 6| 
Auſtrian Flanders | 137,249 5 of 129,413 9 7] 887,642 18 10 
Holland 1,203,518 3 6| 114,458 3 7 1,968,689 3 4 
Germany 1,089,307 19 4 1,044,634 18 0 6,176,100 14 8 
Pruſſia 196,657 3 2 $54,380 14 / 272,719 17 4 
poland 104,978 10 4 7,022 11 10 57.067 2 4 
_ Sweden +. 2097297 4 33,346 5 6): 111,457 14 4] 
[Ruſſia | 1,269,688 9 4 95,519 8 8| 491,244 9 2 
Denk. and Norway 166,366 1 0 147,349 5 II] $45,509 12 8 
[Greenland J 
I. States of Amer.] 811,511 18 8| 2,251,280 12 If 429,248 - 8] 
Florida 16,239 16 © 38,067 0 3| Sec 0- 00 
Foreign W. Indies) 56,240 2 of 1,767 13 10 o o 
Prize goods 1,572,868 8 8 — — Ineluded in the account 
ee ee eee 3 -— — of each country. 
J IE Fold £.129,706,476. 17 [11,396,539 13. 814,208,915 14 6| 
M4 
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Intereſting topic, have ſeriouſly lamented the evils af the 


Pool, with their concomitant miſchiefs ; but of all who 


have taken an active part in the hf, I know of none 
who have beſtowed ſo much labour in the inveſtigation of 


detail as this author and Mr. Vaughan, whoſe examination 


in a committee of the Houſe of Commons * affords very 


intereſting information, and whoſe zeal in his country” 8 


ſervice, it is to be hoped, will contribute to aid Britiſh com- 


merce with many honourable advantages. 


Mr. Colquhoun 4+ has proceeded to a methodical ſpeci- 


fication of depredations ; and has employed an aftoniſhing 


* 
Recapitu lation. 
The aggregate value of N imported into London in : 
one year | 29,706,476 1 7 4 
Britiſh merctandite exported 11,396, 539 5 Je 2 
Foreign « ditto ditto T4308; fs 4 6 


—25,605:454 32 
value of goods imported i in upwards ot 9000 coaſting. x 


veſſels, averaged at Sol. each : 
Value of goods exported coaſt- 


ways in about 7o0co veſſels 
at 1000]. each 7. 000,000 9.0: 


— —11,500,000 o © 
Total amount of property ſhipt and unſhipt i in the river 


Thames in the courſe of the year, eſtimated at 66 811,932 5 9 

Beſides the numerous ſmall inland cargoes of coals, merchandize, grain, 
malt, flour and other articles, laden and diſcharged in the Thames and the 
river Lee; and alſo the tackling, apparel, proviſions, and ſtores of above 
13,500 ſhips and veſſels (including their repeated voyages) which lade and 
unlade in the courſe of a year, eſtimated (in what may be called moving pro— 


n 


4, 500, ooo o © 


periy, liable to depredations and plunder) at four millions ſterling more.“ 


Treatiſe on the Police, p. 56. 
See page 2100. 
Treatiſe on the Police, p. 42. 


Gat 


aſſiduity to probe the wound to its root by a minute claſſi- 
fication of the perpetrators of villany : it becomes peculiarly 


the province of juriſprudence to eradicate the chief cauſes 


under which their crimes are ſheltered, and to deſtroy thoſe 
neſts for nurture under which they wax ſtrong. 


What more particularly applies to our preſent i inquiry, as 


an effect of the evil cauſe which I incline to remove, is 
comprehended under the heads of thefts upon the river and 
quays; and thefts and frauds committed in the King's dock 


yards, or other public repoſitories. Theſe alone are eſti- 


mated at * eight hundred thouſand pounds per annum; and 


it will ſcarcely be denied chat they are an appendage of a 
crowded pool. 1 


The enumeration of the ſpecific depredators, to whom 


this active and vigilant magiſtrate has aſcribed the petty 
_ crimes, which compriſe the ſum total of this annual loſs, 
are comprehended under the names of + Lumpers and Scut- 
fle Hunters (who are a ſpecies of aquatic labourers,); the 
| aſſociates of theſe, and receivers of the ſtolen goods; jour- 
neymen coopers and watermen; petty grocers, publicans, 
and dealers in old iron; Mud Larks, who convey parcels of 
plunder from fraudulent acquatic labourers to receivers of 
ſtolen goods; ſcullers and boats hovering round diſcharging 
| ſhips, under various pretences ; + Gentlemen plunderers, who 


keep Seas ſmall hemp and ſtore ſhops, ſpirit dea- 


* Treatiſe on the Pöllce, p- 43, 44 44. 
+ Ibid. p. 54. 


T Ibid. p. 59. 
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lers, &c. River pirates; lightermen ; inferior officers of 
the Cuſtoms; ſupernumerary tideſmen or glutmen; perſons 
frequenting the wharfs and quays, after diſcharges by ac- 
quittal or gaol delivery, termed Scuffle Hunters; —_ 
vagrants, &c, 
Mr. Colquhoun next proceeds to W the ſtages, at 
which merchandize is ſubjected to plunder and depredation. 
« At preſent,” ſays he, there are no leſs than fix ſta- : 
ges of danger, where goods are liable to be plundered. 
1. In the hold of the veſſel, from the circumſtance of 
the diſcharge taking place i in the river. | . 
2. In the tranſit from the ſhips to the wharfs in lighters. 
3. In landing from the lighters upon the wharfs. : 
4. In lying expoſed upon the wharfs or quays, waiting 
for the Revenue Officers. | 
5. In the tranſit from the wharfs to the warehouſes. 


6. In the ſtowing away in the warehouſes. 
In all theſe ſtages numbers of delinquents are conſtantly | 


upon the watch to avail themſelves of every opportunity, 
whereby they can acquire booty®,” 
I ſhall decline entering the gates 1 His Majeſty's dock g 
yards and repoſitories in ſearch of detail villany; being per- 
ſuaded that a remedy, which is competent to correct com- 
mercial abuſes, in this reſpect, will neceſſarily go to relieve 
the burthen of public pecculation, by rendering the inter- 
courſe of theſe petty agents with their receiving employers 
a more difficult and dangerous taſk ; when the profeſſional | 


* Treatiſe on the Police, p, 68 


a 
ſyſtem becomes weakened by the neceſſity of following a 
more immediate, and more expanded diſtribution of com- 
merce, placed under the perpetual inſpection of the better 
orders of citizens, whoſe continual walks upon the verge 
of the canal will afford an ever-preſent teſtimony of what 
paſſes; and when the landing of goods at the warehouſes, 
| ſhall be eternally ſuperintended by the preſence of a ſeparate 
claſs of people in the overlooking galleries round the com- 
mercial baſons, propoſed by my plan. 

In* a farther ſummary, concerning the moving property 
which becomes annually ſubject to plunder and depradation 
in the metropolis, Mr. Colquhoun obſerves, © It has not 
perhaps, generally attracted notice, that, beſides being the 
ſeat of the government, of the law, learning, and the fine arts, 
the reſort of the nobility and the opulent from every part of 

the Britiſh Empire, however diſtant: Loxpox, from being 
a great depot for all the manufactures of the country, and 
alſo the goods of foreign nations as well as colonial produce, 

is not only the firſt commercial city that is known at preſent 
to exiſt, but is alſo one of the greateſt and moſt extenſive 
manufacturing towns, perhaps, in the world; combining in 
one ſpot, every attribute that can occaſion an aſſemblage of 
moving property, unparalleled in point of extent, magnitude, 

and value, in the whole globe. From the abſtract already 
given, in page ſixty of this work 4, and from other in- 
quiries, it appears that above 13, 500 veſſels, including 
their repeated voyages, arrive at, and depart from, the port 


Wes ” „ —_—_— pn, * ; 
a . > - - — — — — . 
X Þ TSS - a> . 8 — 2 a. : $ +. — r. ak F 
iS 3 0 » » — g j 4 Ig £ == 4 = I. ; * 5 
1 . — ; - — : 4 A. 2 1 5 
L . , * > * * * += "Ip 7 *< ,— = F 2 
_—_— we” ons = og & & Six - n — — 


N 9 2. — „ 2 & 
2 oi . — a 26 * a Ea — 
22 — 4 % * 2 2 * =_ 
: 5 — >> 15 yp a 2 © * N — 8 "<2 


8 x" 85 bs — 8 _— oo 
. * * 
E ee 4 +. 
* r 3 >” - o 


wu 


- 
— bY My”: - 
—ů — We wg 
2 my 4 


| 


1 


* Treatiſe on the Police, p. 4110. + Ibid: p. 60. 


1 
of London, with merchandize, in the courſe of a year; be- 
ſides a vaſt number of river craft, employed in the trade of 

the interior country, bringing and carrying away property 
eſtimated at ſeventy millions feeling. 
In addition to this, it is calculated, that above forty 
thouſand waggons and other carriages, including their re- 
peated journies, arrive, and depart laden, in both inſtances, 
with articles of domeſtic, colonial and foreign merchandize, 
occaſioning a tranſit of perhaps (when cattle and proviſions, 
ſent for the conſumption of the inhabitants are included) 
fifty millions more. If we take into the account. the im- 
menſe quantity of merchandize, and moveable property of 
every ſpecies and denomination, depoſited in the various 
maritime magazines, timber yards, piece-goods warehouſes, 
ſhops, manufa&ories, flore-houſes, public markets, dwelling 
houſes, inns, new buildings and other repoſitories, and which 
| paſs from one place to another, it will eſtabliſh a foundation 
for ſuppoſing, that, in this way, property to the amount of 
fifty millions more, at leaſt, is annually expoſed to deprada- 
tion, making a ſum of one hundred and ſeventy millions, in- 
dependent of the moving articles in ſhips of war and tranſ- 
ports; and in the different arſenals, dock yards, and repo- 
ſitories in the Tower of London ; and at Deptford, Wool 
wich, Sheerneſs, and various ſmaller magazines, in the daily, 
courſe of being received and ſent away, ſuppoſed to amount 
to fifty thouſand pounds more; making in the whole, an an 
aggregate ſum of ro hundred and twenty millions.” 
Upon this amazing fluctuating property, performing its 


_ continual and endleſs revolutions, in the functions of traffic, 


„ 


the ſum of zo millions one hundred thouſand pounds, which 
1s the amount of Mr. Colquhoun's eſtimate for the annual 


depredations upon it, will not be conſidered an extravagant 


allowance; but if my propoſition for a circular canal ſhould 


be deemed a meaſure tending to remove the principal cauſe, . 


and to deſtroy the ſeeds of this productive criminality, I 


may venture to believe, that my eſtimate of 7wo hundred 


thouſand pounds, for executing the canal and buying the 
lands at five hundred pounds per acre, will be too trifling in 
compariſon to bear a moment's heſitation. 


I contend then that the conſtruction of a canal of . 


tion, with commercial baſons at the reſpective points de- 


ſigned, agreeable to the plan annexed to this review, will 
be productive of the good ends propoſed, and remove the 
evils complained of in a conſiderable degree, and without 


interfering with any of the propoſed docks, and will be 
otherwiſe highly beneficial to commerce. 


1. Becauſe the capacity, which is thereby offered for 


prompt diſtribution of the various burthenſome cargoes, 
which arrive in the river, to roomy points, extending the 
benefits of cheap reception and depoſit at the reſpective marts, 
for diſtributing to conſumers, goes to the immediate relief 


of the pool from a crouded lighterage and ſtore craft, with 


their train of miſchievous communications and dependence. 
2. Becauſe the immediate relief of the pool will be at- 
8 55 with the direct deſtruction of a ſyſtem of villainy, 
vhich has been maturing for many ages; which will thus be 
thrown ſuddenly out of its cuſtomary means of obtaining 
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bread, without a rallying point for the re-organization of its 
departments. 

3. Becauſe the thinning of the. Pool and river, will 
not only leave leſs ſhelter for malfeaſance, but will afford 
more room for the management of ſhipping, and will conſe- 
gently contribute to diſpatch : claſſes of men, who have no 
longer buſineſs or pretence for dallying in the Pool, will 


| alſo be more narrowly watched, when they Ou there, 
and more eaſily detected. 


4. Becauſe the ſyſtem propoſed offers ſecurity apich pil- 
ferage i in the act of transfer from the ſhip to the warehouſe : 
in as much as it will be eaſy to form the lighters* with hatches 
capable of receiving the king's and proprietor's locks; which. 
being opened by a diſtin& perſon of reſpectability, attending 
the baſon to which they are deſtined on the part of the 
crown, will be allways under a ſufficient check in that re- 
ſpect. In their paſſage up the canal there will be an addi- 
tional ſecurity to the proprietor and the revenue, through 
the perpetual preſence of a numerous and reſpectable clafs 
of citizens, whoſe buſineſs and pleaſure will invite them to 


the banks of the canal. 


5. Commerce will benefit by a total relief of FOR craft, 
employed for the retention of coal, which may be immedi- 
ately diſtributed to coal yards upon the canal, where the 
expenſe of depoſit will be greatly reduced. A floating ca- 
pital will, by the relief of theſe, and of ſimilar craft, be put 
in motion in the buſineſs of * for the . of * 


—_ See 3 VI. 


irt; 


tribution; and by this means, I preſume, there will be a 
relief of Jocked-up capital, and a multiplication of voyages. 
6. The relief of the ſtreets near the river: as for example, 
Wapping, Thames Street, and the Strand, will be a neceſ- 


ſary conſequence of relieving the Pool; and the relief of 


the ſtreets near the river will of courſe relieve thoſe ſtreets 
more diſtant from it, and give a leſs interrupted action to 
the ſprings of commere, and functions of commercial mul- 
tiplication. 

5 Beſides the elief of the fireets, i in e 26 to chr or- 


1 a e pale Pls no 3 of danger to the 


pedeſtrian crowd, there is an awk ward ſpecies of perpetual 
impediment in pulling heavy loads up the river hills, 
which all perſons muſt have been incommoded by, who have 
been accuſtomed to paſs the Strand, but particularly in the 
neighbourhood of Southampton Street. 


I take it, if we may judge from the violent exertions of 
the animals employed, this cannot be an inconſiderable part 


of the taxes upon traffic, independent of the unpleaſant ſen- 
ſations which the ſcene communicates to the tranſient paſ- 
ſenger. There is a ſpecies of political economy in the pro- 
poſed infulating canal which muſt, in this particular, preſent 
a very prominent feature; for one boat will not only be 


found competent to bringing twenty of theſe waggons above 


the ſummit of the river hills, but of diſtributing their con- 

tents into moſt. of the neighbourhoods, whither they are 

no carted z and this not only at reduced rates in reſpect to 

commercial charges, but traffic will receive the aid of the 
P 2 
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men elſewhere, whoſe daily employments are now to attend 
the waggons. And the horſes, (or their value as an increaſe 
of commercial capital,) may be aſſigned to ſome auxiliary 
application in trade. The ſaving of their forage will be an 
additional gain; - of the nature whereof we are already i in- 
formed under the head of agricultural advantages. 

8. Commerce muſt be greatly benefited by a ready canal 
communication to every trading town in the kingdom; and 
I preſume the propoſed canal round the metropolis will open _ 
the door to ſuch from every part of the city, fo that no land 
carriage need intervene between the country and the mer- 
chant in town, who will of courſe prefer a warehouſe at the 
commercial baſon moſt convenient to him, unleſs he be one 
of thoſe who are already accommodated. The leſſening of 
the expence of heavy conveyance will by this means be 
effected, and the commerce of the nation will feel the good 
effects of this addition to the floating capital. 

9. There can be no doubt that ſcattering the trade of a 
particular town or city along the ſides of a road, or à river, 
will have a tendency to impoveriſh it through the means of 
procraſtination. and inefficacy ; as diſplaying an army in one 
ſingle rank would render it every where penetrable, and 
place every man at too great a diſtance to aſſiſt his fellow 
ſoldier in the moment of need, while a compact formation 
of the troops would, on the other hand, render ſuch an 
army impregnable. The reaſon is obvious; compactneſs in 
all things, but eſpecially i in trade, affords inſtantaneous ac- 
commodation of wants; and the ſaving of time multiplies 


that labour . in which the wealth and ſtrength 


11 


of a nation conſiſt. The ſcattered manner of building in 
the ſouthern towns of America is a ſtriking inſtance of this 
truth, and many an eligible plan is defeated by an itch for 
occupying too much ſpace. Let the moorings of the port of 
London be removed to a more diſtant point, and nothing is 
more certain, than that trade and manufactures will follow: 
Williamſburgh in Virginia was once the ſeat of government, 

and flouriſhed in commercial concerns: it contained the 
| houſe of legiſlation, the halls of juſtice, the palace of the 
King's repreſentative, and his Majeſty's public offices; the 
ſeat of government was removed to Richmond; trades and 


profeſſions followed thither ; and apart from the little c- 


caſions of its remaining univerſity, and local attachments, 


 Williamſburgh might now form a handſome nobleman' s gar- 
den, its palace might form a ruin for the termination of a 


walk, and its aula regis ſupply the place of a dog kennel. 
Richmond (in Virginia) again affords an ample caſe in point 
with my poſition. When the ſeat of government was about 
to remove from Williamſburgh, all parties united to chooſe 


the moſt eligible ſpot for the public buildings of the new 


metropolis; ; a Mr. Adams happened to be ſole proprietor of 
that in which nature had combined all the advantages of com- 

mercial convenience, health, and unequalled proſpect : Mr. 
Adams is ſaid to have conceived his fortune to exiſt in the 
mere act of law for the removal ; he held out for an extra- 
vagant price; irritated the public mind, which preferred a ſitu- 


ation leſs eligible to, what they conceived to be, ſo pointed a 


public inſult; commerce divided one way, and government the 
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ol downfall and inſignificance, and London will not only ” 
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other, leaving the intermediate ſpace with Mr. Adams to 
moulder in diſappointment. 2 

The reaſon, in both theſe caſes, is extremely ſimple, and 
ſimilar to that which applies to London, and to all other the 
like inſtances : remove the canſe, and the eſfect will ceaſe.” 

In the inſtances before us, let the moorings of London re- 
move to Graveſend, trades and manufactures will follow ; - and 
the ſplendid manſions of the new ſtreets would be chiefly 
occupied by the undiſturbed tenancy of mildewed rent bills, 


Os 4 


forming a conſpicuous . ** THIS HOUSE 10 


BE LET.“ 
Remove the cauſe then, which might induce PP 3 


continue to be what ſhe now is, but much greater than can 
be inſtantaneouſly conceived. Bring the ſprings of commerce 


into the heart of the city, and wealth will enter the doors 


which are ready opened. Shut thoſe doors againſt traffic, 
circumſcribe the free ſpirit of negotiation with the ſhackles 


of a pittiful indulgence, or the narrow limits of a partial 


monopoly, and I will be bold enough to foretell that ſhe 
will flee from the port of London; and depart from the 
ports of England to thoſe which will cheriſh her more libe- 
rally. 

10. I believe there can he little doubt: as Fer WAI 
any particular branch of commerce to a partial ſpace, or to. 
an excluſive right, will have a tendency to favour monopoly 


and combination. In the article of coals, ſuch an evil has 
been inſinunated; and although ſuch a ſuſpicion may be. 
PO ſo far as —— che merchants of cſtabliſhed 
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reſpectability in this line, and the ex traordinary fluctuations, 
which have lately happened, may be aſcribable to caſualty ; ; 


yet it is to be lamented, that the people, whoſe circum- 


— 


ſtances are the leaſt able to bear impoſition, are too gene- 


rally a ſure mark for extortion during thoſe inclement ſea- 


ſons, which afford a plaufible pretext under the preſent 
coal - ſhed ſyſtem, and admit no alternative on the part of 
the needy conſumer. The plan of an inſulating canal lead- 


ing through the reſpective baſons, which are deſigned for 


ample accommodation, will tend to eaſe the fair trader by 


the means of diſtribution and depoſit ; by the releaſe of 


confiderable capital; by a cheapened, but more uniform 


price; by the diſpoſal of greater quantity; by the conſequent 


repetition of voyages; and the employment of more people 
in the coal trade. 


11. The commerce of London i is allowed, on all hard 


to owe much to the ſuperior navigation of the noble River 


Thames; and if the printed ſtatements of engineers, who 


lived in the laſt century, may be credited, it ſeems to be 


the only river in the kingdom which has avoided a loſs of its 


antient capacity, by the ſimple rule of purſuing Nature: 
ſhe may, indeed, be affiſted ; but when the ingenuity of 


man preſumes to thwart her wich mechanic art, I will ven- 


ture to foretell an injury of which the ſiltings of Denver 


sluice afford a ſufficient example. 


In theſe reſpects, the propoſed circumvallation offers two. 


auxiliary capacities to the commerce and port of London : 


the firſt by bringing the higher waters from the country to 


as the evbing tide in the office of nne and the 
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ſecond. by the admiſſion of more tide-way through the ſouth 


| ſide canal, with a capacity for retention to aid the laſt run- 


ning of the ebb. I have thought it proper to ſtate theſe | 
ideas in general terms; but as I mean not to interfere in the 
buſineſs of the docks, I muſt beg to be excuſed for leaving 


the application to other obſervers. 


12. I have already {aid that I hold it to be an indiſputable 


poſition, that whatſoever gives ſyſtem, facility, and diſpatch 
to the functions of traffic, will reſult in an economical advan- 
tage to the commercial part of the community. Now it is 


well known, that ſailors, boatmen, and wharf attendants 
are far from being amongſt the moſt orderly kinds of people 
in themſelves, or the moſt eaſily compelled to obey the man- 
date of others. I therefore beg leave to repeat, that, if we 
can neither command effectively by authority, or induce 


by. "ON le, the policy of ar rrangement may tend to help us 
8 


With this view I have 3 as beer e ie 8 
a deſign to regulate them by the commercial baſons before 
deſcribed, according to the plan preſented ; ſo that each of 


the ſlips, admitting two veſſels, will lay a broadſide of each 


to a diſtinct pier, which will be free from interruption. 


'The guay forming the next diſtinct circle, will admit of 


bringing and taking away by a ſeparate claſs of people; 5 the 


colonade before the doors of the warehouſes will afford a 


ready ſhelter from the rain ; merchandize may be received 


into the warehouſes below, and taken upſtairs for the nego- 
tiation of a diſtinct claſs of people in the floor above, with- 


out a neceſſity of bringing 1t out of doors; ſhops and count- 


45 


ing-houſes may occupy the floor which opens into the gallery 
above the colonade; a ſmall iron foo? bridge, over the en- 
trance ſtreets, may render the communication circular; 
flights of eps may communicate with the foot-ways of the 
entrance ſtreets without interfering with the quay ; every 
branch of commerce may be thus carried on ſeparately, 
without incommoding another; and the hole baſon and 
' quay being completely overlooked from the gallery, cannot 
tail to give ſecurity to the property handled, and expedition 
to the buſineſs tranſacted. 

13. Security againſt fre ! is a point of intereſting conſide- 
ration in commercial precautions. I know of no method 
which can, in this reſpect, go ſo far in the proviſion of 
water as the plan propoſed for infulating the City with a 
commercial line of canals and baſons. Fire engines may be 
kept afloat in the reſpective pools; and this will yield an 

omnipreſent reſource. In ſmall baſons, indeed, a central 
fountain might be conſtructed with very conſiderable powers; 
and moſt of the ſituations admit of a ſupply into every room 
3 by a cock, admitting the water from a higher level of the 
canal; for this item, however, there is no allowance in 
my eſtimate. But a ſafeguard in this reſpe&, which 1 hold 
to be of more importance than any fimilar invention within 
this century, (nor merely becauſe I am intereſted in the im- 
-provement,) is the method of building with clamp bricks, 
| patented by the Reverend Edmund Cartwright. This con- 
trivance may be ſeen in actual uſe in the houſe wherein 
Mr. Cartwright reſides, 1 in Mary- le- bone Park; ; a wing of 
— — CIEENTY — 
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which is conſtructed | in one combined piece; and the floor of 
the upper ſtory i is wholly of brick, without the aid of: joiſts *. 
14. Facility of commercial ſuperintendance is amongſt 
the material conſiderations for expediting buſineſs ; and is 
not one of the leaſt weighty. There are, at beſt, too many 
eye ſervants among thoſe whom it becomes neceſſary to em- 
ploy; and I think it is not uncommon to ſee a man exhauſt 
more valuable time in watching a worthleſs aſſiſtant, than 
would be of double the value of the work performed, if he 
could reconcile modern vanity and faſhion to an induſtrious 
uſe of his delicate fingers. When the buſineſs of trade is, 
however, brought into the circumference of a commercial 
baſori, the whole may be ſuperintended.by a glance from 
the counting-houſe ; the component parts of the profeſſion 
can be made to harmonize and aid each other; and ap- 
proaching contingencies can be more readily foreſeen, and 
proviſion may be made accordingly. It is a good maxim, 
* During the building of this wing of the houſe, as a new experiment, 
an accident happened, which has thrown a light upon this method of build- 
ing, which it would, perhaps, otherwiſe have required a century to aſcer- 
rain. After the wooden framing, upon which the arch was built, was taken 
away, the floor ſeemed to be perfect; but the bearings, or rather reſtings of 
the arch being very flight upon the walls, without abutments, and but a 
few courſes of bricks being built up above them,, a heavy ſhowef of rain in 


the night looſened the new mortar in the ſide walls, which gave way, and 
permitted the arch to fall in. Mr. C. was at firſt alarmed for the principe 


of combination; but was ſoon very agreeably ſurpriſed with a proof of ſub- 


 flantial conſtruction, which enabled the arch to bear the fall from the ſtory 
above, and required a ſledge hammer to break it apart, in order to remove 
the rubbiſh for farther proceeding. 


3 


which inſtructs maſters to /end their ſervants when they 
want a thing done; but it is a better leſſon of prudence, 
which ſays /ee to it thyſelf, if thou wouldſt have it done well! 
In this reſpe&, the political economy of my plan will, I 
truſt, be held indubitable. 
I5. A conſequent multiplication of commercial eh, 
a diſpatch i in traffic, and an inducement to conſignments, 
muſt neceſſarily flow from the benefits which we have enu- 
merated ; for ſelf intereſt will lead the way to the grand 
mart, which ſhall promiſe it the readieſt accommodations, 
and the faireſt proſpe& of a ſpeedy-turned profit upon a 
well-finiſhed commodity. In theſe reſpects, it would, per- 
haps, be arrogating too much to myſelf to place my ſhort 
information at par with the deliberate wiſdom of the councils 
of the metropolis : : I ſoar not to a higher ſphere than that 
which craves a ſmall pittance of credit, on the account cur- 
1 rent of pennies ſaved by the Political Economy of the pro- 
| poſed Navigation | But, in the ultimate view, I ſhall pro- 
bably be deemed leſs out of my latitude, if I ſuggeſt a word 
of precaution in the concluding article, which here follows: 
16, And laſtly, although it will be already perceived 
that 1 purpoſe to avoid any party eſpouſal of the ſubject of 
the propoſed docks, yet it ſeems pertinent to remark, that 
I am not without apprehenſions for the ſafety of the river; 
for it is poſſible to loſe the whole navigation above the Iſle 
of Dogs, by miſtaken operations in embanking, ſluicing, or 
excavating; and I very much queſtion, whether the mecha- 
nical effects which are now produced by the tide within the 
= pool will not be conſiderably reduced, by removing the tiers 
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of ſhips from their preſent moorings. The fate of the River 
Ouſe, and ſome others in this kingdom, the loſs of navi- 
gation upon the River Guadalquivir, in Spain, which for- 


merly extended up to Sevilla, (a city {till containing eighty 


thouſand people, according to the received computation of 
the place,) whoſe antient commercial opulence is fully at- 


teſted by the extent and ſtrudture of its commercial ex- 


change, its naval college, and other magnificent eſtabliſh- 
ments, are lamentable examples of want of foreſight, which 
it behoves us to profit by! And, indeed, if we may be per- 
mitted to differ ſo far from the modeſt maxims of ſelf- im- 


portance (which a certain fortunate engineer has laid down 


in a Report concerning the Fens,) as to pay reſpect to opi- 


nions of the dead, which are confirmed by modern experi- 


ence ſomewhat injurious to the living, it may be recollected 
that Weſterdyke, in 1650, Colonel Dodſon, in 1663, 


Captain Perry, in 1721, and Colonel Armſtrong, i in 1724, 


foretold many evils which have actually reſulted from inju- 
diciouſly meddling with the tide-way. Captain Perry *, 


in ſpeaking of the formation of bars acroſs navigable rivers, 


by means of ſullage, and particularly adverting to the ope- 
rations at Dagenham Breach, upon the River Thames, pro- 


is in the manner following : 


© The ſullage which has, in the cometh 'of Wins been 


torn EN driven into the river, has firſt, that which has been 


the heavieſt part of it, been more immediately lodged with- 
out the mouth of the breach, and in the adjacent reaches 


» Perry's Report concerning Dagenham Breach, 1721. 
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above and below, but that which has been of leſs ponde- 
roſity, has been carried to a greater diſtance.” 

How detrimental this has proved to Erith, and other 
reaches, I ſhall not protract this diſcourſe by laying down, 
but ſhall add, that whatever ſullage has not been lodged 


within the river, as ſome banks have been known to be 


thrown up, fince the breach below Graveſend, the reſt it 
is certain has been carried out withour the mouth of the 
Thames, where the ſtream when it forſakes the banks, 
ſpreading and looſening i its force, the ſtrength of the current 
ceaſes, and being met by the continued direct rolling in of 


the wavesof the ſea towards the ſhore, as is the caſe of all 
bar places, there ſubſides, (that which is not ſo very light 


as to float away into the main ſea) and diſtreſſes the entrance 
into the port; and though the increaſe of ſuch ſullage or 
addition to our ſands or flats, may not, perhaps, be much 
5 obſerved or minded in one age, or the memory of one man; 
yet by the common wear of the river (parallel to the pro- 
verb that a continual dropping wears the ſtone) it may, in 
the courſe of time, it is too much to be feared, be felt. 1 
will therefore conclude this point with this obſervation, that 


all nations who have regard to trade, where the rivers are 


not bounded with rocks and ſtony ground, and have not 
deep and clear water in the paſſage, but otherwiſe (as in the 
river Thames) are ſhallow by ſituation, and ſubject to the 
lodgement of ſullage, either within or without the entrance, 
ſuch as are ſubjected to the continued waſh and wear of their 


banks, &c. and are called bar places, there are ſtrict laws 


made to prevent the throwing out any ballaſt, even to a 
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[ 126 * 
conſiderable diſtance at ſea, or the diſcharge of the leaſt ſul- 


lage within, whereby any way to annoy their rivers.” 


* Mr. Badſlade (in 1725) ſpeaking of the antient, and 
then preſent ſtate of navigation, in the River Ouſe, com- 


pare it with the Thames in the following manner: The 


river” (meaning the Ouſe) © was a mile over ſome hundred 


years ſince, and would no doubt have continued a propor- 


tionable width many miles farther, and been by this time 


abſolute and complete for navigation and draining, had it 


not been by perpetual expenſe confined by and at Germans, 


Magdalen, Stow, and Downham bridges, and by the vil- 


lages ſituated upon its banks, and ſome other impediments 
| hereafter mentioned. For as the Thames, whoſe freſhes 


ſeem to be little ſuperior. to thoſe of the Ouſe, and whoſe 


lengths are nearly equal, and who have the tides put up. 


— ® 


from the ſea into them nearly the ſame length of way, is, 


ten miles above the buoy of the Nore, two miles wide, which 
is about as high up that river as I Lenne is up this, where the 


river Ouſe is not two furlongs wide. At Graveſend eigh- 


teen miles from the ſea about half a mile over, (about as 


far from the ſea as Germans, where the Ouſe is but half a 
| furlong wide.) At . ookwich, thirty-five miles from ſea, _ 


about a quarter of a mile over (about as far from the ſea as 
Eh, where the 04½e is not a quarter of a furlong wide,) 


and decreaſes gradually till it comes to a point in its ſpring. 
So I am of opinion, that the Ow/e, but for the great re- 
ſtraints and confinements laid upon its waters, and other 


* Badſlade's Hiſt. of the Fens, p. 5. | : os + Commonly Lynn (regis.) 
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_reaſons hereafter mentianed, would have had a like width 
and depth, to the great improvement of navigation, by re- 
ceiving more of the tidal floods than it now can do; and to 
the perfect draining of the oreat level of the fens, by being 
capacious and wide enough to receive and convey through it 
to the ſea thoſe great floods, which, deſcending from the IF" 
country, have always much annoyed the fens. 
The conteſts which ſubſiſted in 1771, in reſpect to en- 
. croachments upon the river Thames, and in regard to the 
ſilting up of navigation, to the great detriment of the com- 
merce of London, muſt be remembered by many members 
of the preſent Parliament, many of the Corporation of the 
City of London, and many among the maſs of its citizens. 
Mr. Granville Sharp, who wrote an intereſting pamphler up- 
on that occaſion, gives us the following information : 

* The manner of making theſe encroachments (viz. by 
throwing rubbiſh into the water without any fence to retain 
it) has been as hurtful to the river as the encroachments 
themſelves, without affording the leaft probability of any 
one good effect, ſaving, or convenience whatſoever, to re- 
commend it: a method unfavourable to every purpoſe, ex- 
cept the clandeſtine deſigns of treſpaſſers, that the intended 
projection of their encroachments may not ſurprize and 
alarm the public before the miſchief is carried into execu- 
tion : as for inſtance; if the ſpace which has lately been 
thus gradually ſtolen from the river near Durham yard, had 
been previouſly marked off with piles for the boundaries of 
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2 wharf, or with a bank of large chalk ſtones, or other 
hard materials, not liable to be waſhed away, (as all em- 
bankments on navigable rivers ought to be made) the trefpaſs 
would have appeared much more enormous at firſt than by 
this method, which rendered the progreſs of the growing 
encroachments leſs notorious and alarming. Since theſe 
late treſpaſſes began, the bed of the river, as I have been 
informed by watermen and others, who have been well 
acquainted with the river for many years, is conſiderably in- 
creaſed in height, which is certainly occaſioned, in a great 
meaſure, by the manner of embanking above deſcribed. 
But I am ſorry to obſerve, that the city is as much to 
blame on this account as the encroachers ; for my fellow _ 
citizens, or ſome of them, have ſuffered TER TH to be 
| perſuaded, that this is the moſt eligible way of embanking ; 
and they have therefore adopted, or at leaſt do allow, the 
practice. of this pernicious and ſlovenly method, in thoſe 
parts, where the embankment is authorized ſo that the city 
ſeems to betray her own-cauſe, as if ſhe really intended, by 
ſetting this bad example, to juſtify the like notorious abuſe 
near Durham yard ; and, thereby, render the progreſs and 
iniquity of that growing encroachment leſs conſpicuous and 
remarkable. It behoves the city to inquire how ſuch an in- 
| conſiſtency began : for this rude, flovenly.and unmechanical 
meaſure could not have been adopted for the fake of ſaving 
either time or expenſe in the work, becauſe it certainly re- 
quires a much greater quantity of rubbiſh than would have 
been really neceſſary to fall up the ſpace intended to be em- 


| banked; and this to the manifeſt detriment” of the river; 
| 6 


1 


for the lighter particles of the rubbiſh are conſtantly waſhed 
away from the banks every tide, both up and down the 
ſtream, and muſt inevitably lodge at the bottom of the 
River, becauſe the current runs alternately both ways ; 
and for the ſame reaſon, the boaſted ſcheme of contracting 
the avenue of the River will not (it 1s maniteſt) prevent the 


gradual filling up of the bed, becauſe the rubbiſh and filth 


that is waſhed away from the banks at one time of tide, is 
liable to be brought back again at another; and fo to be 

| ſhifted backwards and forwards, till the whole is gradually 
incorporated in a thick heavy loam at the bottom of the 


river, which, at length, becomes too firm to be affected or 
removed by the current; and by this means the bed will, 


: probably, be ſo raiſed, in proves of time, as to render the 


river totally unfit for navigation.” 


Whether the cauſes, which are thus adduced, account ſo 


ſatisfactorily for the total loſs of navigation in ſome rivers, 


and for the partial loſs of what the Thames poſſeſſed in for- 


mer days, as to guard the public againſt tampering with 
new, and unexperienced projets, againſt the courſe of the 
natural channel, i is not with me to determine. In all events, 


we have many teſtimonies of partial injuries, which have 
been already ſuſtained; and the actual reſults of foretold 
evils as an example, which forbodes deſtruction in the act 
of fimilar intermeddling. Several authors aſſure us, that the 
navigation of London, was, in former days, in a more perfect 
ſtate; but Mr. Guthrie, in his late geographical and com- 


mercial grammar, offers an authority which will be moſt 
generally commanded. 
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ment that gives the fal 
cording to the qyantuly of the impediment. | Hence it 1s, 


E 


© The Thames,” “ fays he, „ riſes on the confines of 
Glouceſterſhire, a little 8. W. of Cirenceſter ; and after re- 
ceiving the many tributary ſtreams of other rivers, it paſſes 


to Oxford, then by Abingdon, Wallingford, Reading, Mar- 
low, and Windſor, from thence to KINGSTON, here formerly 


it met the tide, which fince the building of WesTMINSTER 
BRIDGE, is ſaid to flow no higher than Ricumonp.” 


In the year 1734, juſt before the building of Weſtminſter 
Bridge, by an admeaſurement of the river Thames, made at 


the Horſe Ferry againſt Lambeth, it appears that its breadth, 


at the times of low water, was but ſeven hundred feet 2 


depth in the channel eleven feet; and therefore the river's 


mean depth, in thoſe times, was five feet and a half: mul- 


tiply this breadth by the mean depth, and the product is 


three thouſand eight hundred and fifty, which are the num- 


ber of cubical feet of water that were at ſuch times advan- 
_cing forward by the velocity of the current. 


If, by impedimentt, any of thoſe 3850 hc) feet of 
water are obſtructed in their natural courſe, the feet fo ob- 


ſtructed will raiſe themſelves upon the ſurface of the water, 


whoſe courſe i is free; for as there is a conſtant ſueceſſion of 
water flowing, the obſtructe ater muſt paſs away over the 
free water in che ſame time. It is the deſcent of the obſtructed 
water, raiſed on the free water, when paſſed by the impedi- 


„and which is greater or leſs, ac- 


5 Guthrie $ 8 hiſtorical, and commmercial grammer, p. 208. 
I Langley's deſign for rege, London Bridge | 
_ Þ Langley's deſign, p. 8 


1 

that when the water of a river hath ſome of its parts ſo ob- 
ſtructed, its depth is increaſed by ſo much as the obſtructed 
water doth riſe to; and, on the other hand, when the breadth 
of a river increaſes wider and wider, the depth of its water 
is diminiſhed, becauſe the ſame quantity is ſpread over a 
larger ſurface; which diminution is always 1 in Proportion to 
the increaſe of the river's breadth.” 


From this ſtatement we may be able to form a pretty exact 
idea of the auxiliary power, which is conſtantly afforded by 


the river Thames to aſſiſt the ebbing tide in the mechanical 


office of ſcouring out the navigation; but yet we learn 
through the experiences of ages, 5 the channel is grown 


worſe below, and that many bars are formed by the re-ac- 
tion of the tide, notwithſtanding the embankments which 
have already taken place. And although an embankment 
and excavation of the river above bridge, or down the Pool 
to Limehouſe Hole, ſhould tend to ſcoop out the bed of the 
river for local purpoſes, have we not data to alarm our fears 


for a depoſit of the looſened bottom, in ſhoals of more in- 


jurious conſequence, unleſs the whole could be embanked, 


from Weſtminſter down to the Nore ?* 


Ihe only principle, in reſpect to this point, which ſeems | 
in my eye to inſure fafety to the port of London, is, to let 
nature purſue her ordinary courſe, both in reſpect to the tide 


ol 


* The entrance of the river at Portugatete | in Biſcaye i is a great example of 
deepening by a contraction of the ſtream ; ſtone piers are conſtructed for 
ſeveral miles extent, at an amazing expence; and by this means a moſt tre. 
mendous bar is rendered paſſable from its mouth into the ſea. Even this, 


however, does not convince me, on an inſpeftion of the premiſes, that this ! in- 


tereſting port will be of long duration. 
R 2 
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and land waters; to give the greateſt poſſible inlet to the 

former, and outlet to the latter by every practicable removal 
of impediment below London Bridge, and the moſt rigorous 
prevention of future encroachments. In theſe operations we 
ſhould be ever mindful to aſſiſt nature, but ſhould never 
ſuffer ourſelves to thwart her in favor of local advantages, 
which attach to themſelves a probable riſk of general and 


irreparable miſchiefs. 


In plate VI. Fig. 3, 1 have endeavoured to give ſome idea 
of the mechanical power of the ebbing tide, by means of a 
ſcale to ſhew its tendency to excavate, according to the 
angle of its admiſſion, from deep water outlet, to the ſummit 
ol its influx. Should theſe hints, however, prove of no avail, 
and a variety of operations ſhould produce, at fome future 
day, the unfortunate conſequence of removing the moorings 
to Blackwall! I truſt my plan of inſulation will furniſh the 
commerce of London with an ultimate ſecurity, in another 
inſtance of the Political Economy of Inland Navigation. - 
And if ſhoals ſhould form in the river in ſpite of precau- 
tions, it may be well to imitate the Dutch in the means of 
paſſing over them, which [ have endeavoured to deſcribed i in 
plate VI. Fig. 1, 2, 3. 
A. A. are two cloſe water-tight cheſts, ſo contrived as to 
fit the ſhip which is intended to be lightened over a ſhoal. 
"Theſe are connected together by chains and cables paſſing 
under the ſhip; which, being hove tight by means of wind- 
laſſes or capſterns, receive her into a bed or cradle, where 


ſhe is duly ſhored up and ſecured. 


The mode of performing chis operation is as follows : 
G 
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when a ſhip is to be paſſed, the two cheſts (termed a camel) 
are brought along ſide, and water being admitted into them 
by means of cocks, fitted for that purpoſe, they are thus 
ſunk below the keel of the ſhip; the cocks being then cloſed, 


and the water pumped out until the camel is luthciently 


buoyant to paſs the ſhoal, the ſhip is firmly ſecured in her 


cradle, and may ſteer her courſe, or tow over the bar, the 


two rudders B. B. moving by the ſame word of command 


4 


with that of the chip. The camel is diſengaged in the ſame 


way as it is put on, by admitting water through its cocks, un- 
til the ſhip floats out of it: the principle being ſimply this, that 
every buoyant folid body, when immerſed in water, diſplaces 
the exat quantum of its ſpecific gravity ; and the depth re- 


_ quired to float it, will, of courſe, be in proportion to the 


ſurface of water which! it embraces. 


Local Property. 


1 3 ha value of town property to be chiefly 


influenced by the conveniency of its accommodations and 
ſupplies, the healthineſs of its fatuation, the probability 


of its permanent eſtabliſhment, and a well-grounded proſ- 
ped of an increaſing commerce and extenſive intercourſe. 


London already poſſeſſes many ſuch advantages; and the 


farther benefits which a canal of inſulation exhibits to my 


view In theſe reſpects, are as follow: : 


By a canal of inſulation, to be formed with commercial 


pools, as propoſed i in the plan given herewith, merchandize 
may be immediately diſtributed from homeward bound ſhips 


acks rm ie —— — A es 22 
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to the reſpective wholeſale dealers, or to the conſumers 


within the metropolis, without their incurring the additional 
charge and riſk of intermediate ſtoreage and expenſive 

cartage ; and as this mode of diſtribution will at once pro- 
portion the expanded ſpace which may be allotted for com- 
mercial tranſactions to the ſucceſſive demands of traffic, 
returns may be collected through the ſame alleviated channel 


of conveyance, and ſhips may more ſpeedily be cleared 


out. Hence trades and profeſſions may be continued where 


they now-are ; nor need proprietors fear a neceſſity for them 


to follow trafic to more diſtant moorings. A confidence 
in ſuch aſſurance will beget mutual endeavours to accom- 
modate, and to improve: commercial wealth and power 
will thus concentrate in London, while London will conti- 
nue to fill up, and to extend itſelf, without draining the 
country. 

The propoſed commercial baſons will greatly e the 
difficulties objected, in reſpect to the narrow limits of the 


legal quays, and the inconveniences of the ſufferance wharfs. 


Every neighbourhood will thus flouriſh around its little re- 
ſpective Fubtbdtnars port, while it will juſtly partake in an 

equitable ſhare of the reciprocated profit, which its accom- 
modations afford in aid of thoſe warchouſe deficiences, to 
which the partial bounds of former days are unavoidably 


ſubjcaed, and which have been fo long grievouſly com- 


plained againſt, 'The local circumſtances which combine 
to give accommodation, cheapneſs, and diſpatch to the 
commerce of the reſpective pools, will no doubt have its 


due weight in a more uniform increaſe of property; and, 


1 ; 


„ 
although it is not in the nature of public improvement to 
remove wholly every partial inconvenience, it is preſumed 
no plan can diſpenſe more general benefits to ſociety; or, 
in a way, ſubject to fewer exceptions. If, indeed, it ſhould 
turn out, upon a more minute inquiry, that the parties plead- 
ing damage have been, for centuries paſt, in the habit of 
receiving excluſive favors at the expenſe of a public injury, 
it will hardly be preſumed that they can face an equitable 
authority with complaints, that have ſo amply foreſtalled a 
compenſation for imaginary wrongs ; and which, if balanced 
in the ſcale of right, are, perhaps, wholly indebted to the 
quietus of unheeded cuſtom, for the colouring of juſtice, 
under which they have accumulated private wealth and af- 
fluent fortunes : by favors, indecd, to which others might 


1 have preferred claims of © gay in the equity of the 
( caſe. 
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Houſehold Accommodation. 


In reviewing the benefits which houſehold accommoda- 
tion may expect to partake of, by the conſtruction of ca- 
nals to ſurround the metropolis, and extend into the country = 
it will be derer; to underſtand what are the prineipal a arti- 
cles demanded, 

Mr. Guthrie ⸗ ſtates, that the City contains one hundred 
a fifty thouſand + qwelling- houſes; and that its annual 


conſumption of proviſſans is as follows: 


* Guthrie's Commercial Grammar, p. 323. 


' + Ayre's Sunday Gazette, Auguſt 31, 1794, ſtates London on the north 
| fide of the Thames (meaning, I ſuppoſe, within the walls) at 21,640 houſes. 
— Chalmer's Eſtimate ſtates London, Sc. for 1781, at 74,704 houſes. 


Black cattle - . 3 98,244 
Sheep and lambs - 5 Nine; 
Calves 8 — 194,760 
Swine — „ 186,932 
Fi 2 „ 52,000 
Poultry and wild fowl innumerable. EN 
Mackarel ſold at Billing ſgate ; — _ 14,740,000 
Oyſters 1 in buſhels - - 115,536 


Small boats of cod, haddock, whiting, &c. 
over and above thoſe brought by land-car- 
riage, and great quantities of r river and ſalt 


fiſh 1,398 
Butter in pounds welald; about 41ẽ656, 000, 000 
-Cihenle ditip, about. | 5: 20,000,000 
Gallons milk * - N 7,000,000 

Barrels ſtrong beer — : > T1972, 404 
Barrels ſmall beer e 8 798,495 
Tons of foreign wine  - - 37044 
Gallons of rum, brandy, —r. other diſtilled 

waters, above - 11,000,000 
Pounds weight of candles, above 11,000,000 


In the conſumption of theſe articles, the City of London. 
muſt evidently feel a conſiderable benefit from the cheapen- 
| ing of conveyance, which inland canals would contribute 

to reduce; and from the greater abundance of them which 
a circular canal will admit, to aid the former ſupplies of 
every market throughout the ſuburbs. But there are ad- 


See a more particular account o this article in my Political Economy 
of Inland Navigation, p. 310. | 


E 


vantages accruing to houſehold accommodation, which we 
may venture to particulariſe more immediately under the 
following heads: 
I. The approach of canals muſt tend to ſupply the mar- 
kets with new reſources from many parts of the country, 
which a dependence on land-carriage has hitherto precluded 
altogether, and to increaſe the quantity from thoſe places 


which: have been accuſtomed to furniſh ſupplies by means 


of animal ſtrength. Hence muſt ariſe a cheapened ſubſiſt- 
ence, and the houſekeeper will enjoy its advantages in 
greater plenty, and will render himſelf more competent to 
the offices of ſociety. 

2. By conſtructing the canal with valves, or cocks, for 


diſcharging the ſurplus depth of water in the time of land 


floods, the drier ſoils may be irrigated and refreſhed ; while 
thoſe in a watery condition may be drained by the canal: 
in both inſtances the ſtate of culture will be improved, and 
the markets ſtocked with proportionate vegetables. Should 


any part of the ſuburbs need a culinary ſupply of water, 


which the exiſting \ works cannot conveniently accommodate, 


it is preſumed that the purity of the canal, (aided by mo- 


dern! improvements, in the art of tration ,) may be advan- 


tageouſly applied to their relief; but this indulgence ſhould 


be ſo reſtricted, as to accommodate without offence : to 


guard by this means againſt Jo; is, however, a common 


CONICEF TT, 


* The admirable patent invention of Mr. Peacock has a capacity for in- 


troduction into public water-works, and would reſult 1 in political ady anta- 


ges in the hands of the nation. 
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3. The univerſal communication by canals between town 
and country reſidences, may enable families to paſs through- 
out the kingdom in trackſkuyts, or pleaſure barges, with 
all the boaſted accommodations of Holland : this improve- 
ment may, indeed, tend to heighten the pleaſure of ſummer 
excurſions, by furniſhing ſafe water for the reception of fa- 
mily yachts, as an eaſy domeſtic kind of vehicle to the wa- 
tering places, accommodating whole parties with ample and 
agreeable conveniences. Barges of pleaſure having, by 
means of the propoſed canal of inſulation, an agreeable 
circle of twenty miles round the ſuburbs for their daily 
amuſement, it is preſumed this branch will prove ſo bene- 
ficial to the community, that public as well as private boats 
will fill an endleſs routine. I think it will, at leaſt, afford 
a pleaſant tour of obſervation to both citizens and ſtrangers, 
and cannot fail to reſult in great advantage to mankind, 

and to this particular kingdom; inaſmuch as it will add to 
- Jucrative tolls, (if ſuch are admitted in the plan of execu- 
tion) the diſtribution of general knowledge, from a field of 
ſcience and amuſement, which exhibits a higher ſtate of 
improvement, a greater variety of human employments, a 
more diverſified ſcene, and more charming landſcapes than 
any other country can boaſt in a ſimilar extent of premiſes, 
In reſpect to the prudent concerns of domeſtic economy, 
they will nevertheleſs deſerve attention upon a delicate head; 
for it cannot be an unintereſting conſideration to younger 


FBrotbers, and to men of family, whoſe progenitors, through 


primogenial partiality or diſſipation, have handed little more 
to them than high blood and antiquated pictures, that a fer 


1 


conveniences can be brought from the country manſion, 
which there is not money to buy in town at the current 
prices of a city market. SER en 
4. The article of coal, which is ſaid ſo lately as the laſt 
month (April 1799,) to have riſen from the uſual average 
of forty-f1x or forty-eight ſhillings, to the enormous price 
of fix or ſeven pounds per chaldron at the whart, and to 
have been retailed in the exterior ſtreets of the metropolis 
at three, four, five, and fix ſhillings per buſhel, cannot do 
otherwiſe than attract every perſon's notice, becauſe every 
one has felt the preſſure of its high price in his compara- 
tive ſphere, while it has borne moſt heavily upon thoſe who 
are leaſt able to ſupport the burthen. 5 
Although it is probable that this extraordinary inſtance 
of extortion may, in ſome degree, be aſcribed to caſualty, 
or to fictitious cauſes, ſuch as the fertile imagination of 
foreſtallers and monopoliſts may be conceived active enough 
to invent; yet there are evidently certain exiſting evils 
complained of, which the propoſed ſy ſtem of a diſtributary 
canal promiſes amply to remedy. For example, when a 
coal ſlip arrives in the port of London, and diſcharges her 
cargo immediately under the preſent defective ſyſtem, ſhe 
muſt have recourſe to fore craft remaining ſtationary in the 
river, thus unneceſſarily incurring an expence, which muſt 
be charged on the conſumption of the article, and be ulti- 
mately drained from the vitals of induſtry. But if (as has 
been ſaid in the public prints) the inſufficiency of appoint- 
ments to the office of coal-meters for the port, occaſions 
ſhips to remain alſo as ſtore craft, during a previous ſtage in 
the buſineſs of transferring che lading from the pits to the 
S 2 
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RR conſumer, an rens charge for this item will — 
ably accrue; and the want of public economy muſt be rende- 
red highly conſpicuous. I preſume I need not uſe many 
words to compare this ſtate of economical deficiency with 
the Political Economy of Inland Navigation round the city, 
in reſpect to this commodity; ; or to ſhew the benefits which 
houſehold accommodation will receive from the immediate 
diſtribution of coals from the {hip to proper yards in the 
| | vicinage of the reſpective commercial baſons, whence the 
| ſupport of theſe floating warehouſes may be diſpenſed with, 
1 or will be rendered an unneceſſary charge for the accommoda- 
tion of the community. 
Hence theſe craft themſelves may be made the medium 
of conveyance, (to the great ſaving of animal expence) and 
1 whence a reduced number of coal meters may, perhaps, 
/ be rendered fully competent (under ſome new method, pro- 
a miſing equal ſafety) to expedite the intereſts of private and 
public economy. If, however, the late high price of fuel 
i! has been truly aſcribed to the cauſes which have been ſo- 
advanced, I may reaſonably conclude that the gratification 
=: of curioſity, if not more cogent reaſons, will fully apolo- 
| gize for the trouble of contraſting the conſumption of coal, 
(even at its long-proved average) as it may be delivered to 
dhe citizens of London, from the commercial baſons pro- 
5 poſed; with the price which the commonalty are ſaid to pay, 
and which may poſſibly be a pretext for grounding prece- 
1 dient upon the plauſible pretence of a defective port economy, 
f 1 in the items before ſtated. 
According to the examination of WilliamVaughan, Eſq. 
_ before a Committee of the Houſe of Commons, on the 22nd 
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of April, 1796, the coal trade appears to be rapidly increaſing; 
and whoſoever adverts a ſingle moment to the growing ex- 
tent of the city and ſuburbs of London, will not heſitate to 
give that city a direct credit, for a progreſs of ſome ages, 
in its future proſperity. << The importation of coals,” fays 

5 Mr. Vaughan *, on an average of ſeven years preceding 
1732, was S 4744717 chaldrons: it now amounts to about 
900,000 chaldrons per annum, and will 3 increaſe, 
and call for more room.” 


Now it is to be remarked, that many extravagant charges 
upon coal are aſcribed to defects in the port ſyem; and 
conſequently it is the ſame loſs to the citizens of London, 
whether the whole of the coal 1s burnt, or a N of it re- 
exported by them. 
In either event, the quantity imported is 900,000 chal- 
drons : - and if ſo extraordinary an inſtance of plauſibility, as 
has been this year exhibited, may be ſuppoſed capable of 
lulling the populace into the ſlumbers of precedent! We 
may then lament, in the month of April, a price becoming 
permanent throughout the year, ſinging 
ooo, ooo chaldrons of coals, at 6]. 
per chaldron, is 8 5,400,000 © © 
doo, ooo chaldrons of coals, at the 
goodprice of 48s. per chaldron, was 2,160,000 o © 
The annual balance, which would) 
be thus extorted needleſſly from 2 5.40, 000 83 
the good people of the metro- | PETER} 


polis, 18 


— 


* Ses Mr. Vaughan's Examination recited at large in my Political 
Economy of Inland Navigation, page 211. 
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a ſum i would, in all probability, conſtruct twenty 


ſuch canals as the one propoſed for the city of London, 
without eſtimating the extraordinary ſavings of animal la- 


bour and ſtore craft, which are certainly fair items to the 


credit of the Political Economy of Inland Navigation. 


Population. 


It will not be expected, from the nature of this work, 


that much ſhould be ſaid on a ſubject which has already em- 


ployed the pens of many able political calculators: at pre- 


ſent, a few flight remarks may ſuffice to call the public at- 


tention to ſome advantages in this reſpect, which may be 
expected to flow from the employments given, and from 
the conveniences of life which will become eheapened by 


the conſtruction of a circular canal, to communicate with 


various branches into the country. 
The inhabitants of the metropolis are already e bindet « at 
one million; and it is not to be underſtood, or perhaps to 


be wiſhed, that the propoſed canals ſhould have an imme- 


diate tendency to increaſe them. May we not ſuppoſe that 


it will be more intereſting to find them avenues of diſtribu- 
tion, far an unemployed ſurplus of citizens; means of in- 
tercourſe for a fluctuating multitude, who will gather 


ſtrength according to the abundance of their comforts; a 


relief to the burdenſome carriage of heavy neceſſaries; and 


an augmentation of thoſe mechanical powers, whoſe multi- 
plied produce will afford cheap and plentiful conveniences, 


as a ſtimulus to matrimonial connection, with its endleſs 


train of circumſtances, highly favourable to the increaſe of 


* 


Britain, and of mankind *? We have already eſtimated, un- 
der the head of agriculture, that canal conveyance will add 
two millions of people by the reduction of uſeleſs horſes. 


Health. 


The halthineſ; of the City will partake of advantages in 


the following conſiderations: 


1. By relieving the crowded parts of the town, and the 


avoidance of filth. 

2. By a freer communication of air through the parts 
heretofore ſtifled and lumbered. 

"0 By the circulation of water, and i its inſeparable. current 

of air, round the canal. 


4. By an additional ſupply of water, for the purpoſe of 


cleanſing the ſtreets and ſewers, independent of the pre- 
exiſting culinary water-works. | 


5. By a more ample drainage and frequent irrigation of 


the ſurrounding country ; through which means a more re- 
gular atmoſphere will be obtained. 

6. By the introduction of pleaſure-boats, for the airing 
and amuſement of the citizens. 
7. By the conſtruction of fountains of pleaſure, with fil- 
terating and ventilating powers. 


8. By the extenſion of ſhady walks, fitting for redet 


trian excurſions upon the banks of the canal. 


The promotion of health is ſo obvious a reſult, frond the 


* See my Political Economy of Inland Navigation, page 70, 71, 72. Alſo 


Stuart“ Political Economy, Vol. I. pages, 1, 2, 18, 20, &c. 
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particulars enumerated, that it would be futile to dwell upon 
them. It is enough to ſay, they afford additional inſtances 

of the political economy of inland navigation, which ſhould 
call the attention of every claſs in ſociety ; for what can be 
more intereſting in the catalogue of healthy and comfortable 
enjoyments, than cleanlineſs, a free circulation of air in 
town, a refreſhing breeze upon the banks of a canal, a 
:lean-waſhed pavement, pure water, a clear atmoſphere, 
im airing upon ſafe fluid, the playing of pleaſant fountains, | 
and the enjoyments of a ſhady walk for daily exerciſe ? 


The Poor. 


It is ſurpriſing, when we charge « our recollection under 
this head, what a variety of inſtances we may bring to 
mind, of the oppoſition of this claſs of ſociety to the intro- 
duction of thoſe extenſive powers in mechaniſm, to which 
they have evidently become indebted for a very ſuperior 
condition to that which they formerly enjoyed; ; even no 
longer ago than the commencement of the laſt quarter of 
this expiring century. It muſt, however, afford a pleaſing 
conſolation to thinking men, to run over the paſt period, 
and to contemplate the aſtoniſhing alteration in the con- 
dition of the poor, and the amendments for their comfort. 
Even within my own remembrance! I perceive the dirty 
hovel ſucceeded by a comfortable white-waſhed cottage ;_ 
the beggar's rags by more decent apparel ; and the daughter 


of a linſey-clad mother in a handſome muſlin dreſs, manu- 


factured in her native country. Are not theſe the advan- 
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tageous productions of highly-improved mechanics, and the 
reſult of that facilitated interior communication which 
brings men and things into more immediate contact? Are 
not they items in the progreſſive totals of an annual increaſe 
of national wealth, which may be carried to the credit of her 
political economy ; and which may be farther accumulated 
by additional means, which the propoſed inſulating canal 
will afford to the poor of London, and extend into every 
pariſh, whither branches ſhall communicate ? 

Labourers out of employ, may (for example) find buſi- 
neſs in the act of digging ; brick-makers may convert the 
excavated earth to an economical ſaving of labour ; the 
bricklayer will thus obtain a more ſpeedy and plentiful ſup- 
ply ; he will, of courſe, give bread to the carpenter, the 
plaſterer, the ſlater, the lock-ſmith, the nailer, the joiner, 

the cabinet-maker, the upholſterer, and an innumerable 
train of mechanics, artiſans, and artiſts, who, each of them 
in their reſpective trades will give bread to the poor, ac- 
cording to the ſeveral degrees of their proſperity, which 
contribute to form an aggregate of national riches. 

The unfortunate ſoldier, again, who has loſt a leg, may 
find a comfortable and amuſing ſubſiſtence at the oar of a 
 pleaſure-barge, while his companion, who may have been fo 
| fortunate as to retain either hand, may apply it to the helm 
with more eaſe and independence than the painful ſu ſpenſion 
of a begging bat will permit. 

I ſhall not here go into an enumeration of the various 
diſgraceful beings, which the city of London may compre- 
hend within the order f mendicity: Mr. Colquhoun has, 
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much to his honour, already paid his devoirs to an extenſive 
claſſification of vagrants ; to whom I beg my compliments, 
with an aſſurance of my attention to their neceſſities ſo ſoon 
as the publication of the ſecond volume of my Political 
Economy of Inland Navigation will permit me to provide 


for thei: according to my poor abilities. 


There are in the mean while a ſet of ladies and gentlemen, 
whoſe perpetual bows and (crapes deſerve the more gh 
diate notice of the ſuperintendants of the police; and as 
have nothing within my power which enables me to pay 
due reſpec to their civilities, I can only promiſe them to 
have an eye to their condition until the Political Economy of 


Inland Navigation, or ſome other competent engagement, 


ſhall relieve their apparent neceſſities :—I mean that diſ- 


honourable tribe of Brom ferry-mep who are ſo careful to 
[weep the croſling places of the ſtreets of London, to the 


great annoyance of paſſengers ; ; and to the eternal wound- 


ing of humane feelings, which too oft extort the laſt 


halfpenny from a ſcanty pocket, when the cupboard Is 


empty at home. 


Of you, guardians of municipal juriſ- 
prudence, (whoſoever you are) may I be permitted to in- 
quire—are theſe neceſſary or unneceſſary ſervants of ſociety ? 


_ —If they are neceſſary to the city's comforts, why are they 


not attached to the city liſt, and paid from the common 


purſe ?—If they are not neceſſary agents, why fleepeth pre- 


ventive juſtice ? why permitteth ſhe a bitter nuiſance? 
I will not contend that Britiſh liberty-ſhould be curtailed 
by extending the arm of power to perſonal reſtraint upon 


mere light- grounded ſuſpicions of lurking criminality ; but 


2 
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think it right to inſiſt on that protection to the commu- 
nity, which is conſtitutionally due to the great bulk of ſo- 
ciety in their daily locomotion; in their perſonal ſenſations ; 
in the ſecurity of their pockets, which are put in jeopardy 
by various pretences for attracting their attention ; and in the 


{afety of their lives and property, which are continually 


brought in danger by the evil aſſociations of inſolent men 


over whom theſe pretended paupers are probably too often 


the vigilant centinels of miſchief. 
I flatter myſelf in this reſpect the poor may enjoy at leaſt 


{ome farther benefits of diſtinction, which the propoſed canal 


will afford; and that while 25% in real need are creditably 


diſcriminated from thoſe who prey upon the community by 
their idleneſs, the latter may be furniſhed with ſuitable avo- 


cations in the various functions of inland navigation. And 
although I would not inflict puniſhment with the'rigour of 


foreign countries, in a way which their preſent want of 


ſhame and indign ſubmiſſion have robbed of the penal ting! 


Yet would I advocate the approportionment of their labours 

in the works of navigation, to the inſolence of unwarranta- 
ble importunities, which may be readily traced, and to the 

amendment of the police by the aſſiduity of juſtice, until 
it ſhould be hard to find a may man for the ſervice of the 
indigent lame. 


There are, however, notwithſtanding our conſtitutional 
antipathy againſt the inſtitutions of foreign countries, many 
pure and ineſtimable maxims which the nice judgement of 


Britiſh juriſprudence may, perhaps, ſeparate profitably from 


the droſs of arbitrary edicts. 
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te Berne, (ays a late magazine account) “ which is the 
capital of one of the largeſt cantons of the ſame name in 
Switzerland, is a town of uncommon elegance and beauty. 
The houſes, paxticularly in the principal ſtreets, are moſtly 
uniform, and built of ſtone upon arcades, that are very con- 
venient in wet weather. Theſe walks, which are well paved, 
are raiſed four feet above the level of the ſtreets. A rivu- 
let, being a branch of the river Aar, flows rapidly through) 
the middle of this ſtreet, in a channel formed for its recep- 
tion, and is of great ſervice in keeping it clean: befides this 
ſtream, there are many fountains equally beneficial and or- 
namental. Another circumſtance which contributes greatly 
to render Berne one of the moſt cleanly towns in Europe, Is 
thus deſcribed by Dr. Moore: . 


. 


$8 Griminals are employed i in removing the rubbill from 
the floats and public walks. T he more attrocious delin- 
quents are chained to waggons, while thoſe who are con- 
demned for ſmaller crimes, are employed in ſweeping the 
light rubbiſh into the rivulet, and throwing the heavier into 
the carts or waggons, . which their more criminal Companions 
are obliged to puſh or draw along. 

Theſe wretches have collars of iron fixed around their 
necks, with a projecting handle in the form of a hook to 
each, by which, on the ſlighteſt offence or mutiny, they 
may be ſeized, and are entirely at the command of the 
ouard, whoſe duty it is to ſee them perform their work. 
People of both ſexes are condemned to this labour for 


months, years, or for life, according to the nature of their 
crimes. 


„ 
It is alledged, that over and above the deterring from 
crimes,” which is effected by this, in common with the other 


methods of puniſhing, there is the additional advantage: of 
obliging the criminal to repair by his labour the injury 


which he has done to the community. I ſuſpect, however, 


that this advantage 1 is counter-balanced by the effeas of ha- 
bituating people to behold the miſery of their fellow- crea- 
tures, which I imagine gradually hardens the hearts of the 
ſpectators, and 8 them leſs ſuſceptible of the emo- 


tions of compaſſion and pity: feelings, which, perhaps, of 


all others, have the beſt influence upon, and are the moſt 
becoming human nature. 


Whenever public executions and puniſhments are fre- 
quent, the common people have been obſerved to acquire a 


greater degree of inſenſibility, and cruelty of diſpoſition, 


than in other places where ſuch ſcenes ſeldom occur. I re- 


member, while I was at Geneva, where executions are very 


rare, a young man was condemned to be hanged for murder, 


and there was a general gloom evident in every ſociety for 
ſeveral days before and after the execution. 
To theſe objections to this public employment of crimi- 


nals, the benevolent Mr. Howard, in his ſtate of the Engliſh 


and foreign priſons, adds another, that more particularly re- 
lates to the treatment of the female ſex: I deteſt,” ſays 
he, the cuſtom of daily expoſing that ſex to ſuch igno- 
miny and ſeverity; unleſs, when they are totally aban- 


doned, and have loſt all the ſofter feelings of their ſex.“ 


When Mr. Howard viſited Berne, in 1776, there were 


one hundred and twenty-four of theſe ſlaves, and in 1778, 


U 
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one hundred forty-one. They have not,“ he adds, © each 
a room to themſelves, but there is ſome diſtinction between 
the more and leſs criminal, both in their rooms and work. 
The iron collar on their necks weighs about five pounds. 
They work in ſummer from ſeven to eleven, and from one 
to four. I aſked the men whether ng would chooſe to 

work ſo, or be confined within doors; — much rather,” they 
| ſaid, © work thus.” The leſs ctiminal are 1n ſeparate wards. 
ho hey work within doors, ſpinning, &c. in a large room; 
and have not the iron collar. — Their allowance is two 
pounds of bread, and twice a day a pint and a half of ſoup, 
made of barley, beans, &c. which they fetch from the 
great hoſpital. In their leiſure hours, they make and mend 
ſhoes, make ſtraw hats, &c. and deliver them as they paſs 
on at work. But! found 2 few of them ON for want 
of employment. 

They are not ſuffered to practiſe gaming of any ſort.— 
Indeed this is forbidden to all the common people: as playing 
for any conſiderable ſum is to thoſe of higher rank. The 
keepers are to ſee that the priſoners perform their devotions 
every morning and evening. The chaplains pray with them 
and inſtruct them on Sunday and Thurſday. Once a month 
other clegymen ſuperintend the ſervice. No viſitors are - 
admitted on Sunday. Thus a principal object here is to 

make them better men. This, indeed, ſhould always be 

the leading view in every houſe of correction ; ; and the 
carning of the priſoners ſhould only be a ſecondary object. 
As rational and immortal beings we owe this to them, nor 
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can any criminality of theirs juſtify our negle&t in this 
particular. X 
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Count Rumford“*, who was for ſome time employed in 
the ſervice of the Duke of Bavaria, and who had a con- 
ſiderable ſhare in bettering the condition of the poor, and 
in improving the ſtate of ſociety, has furniſhed many excel- 
lent examples towards relieving the wants of mankind ; and 
has, I think, gone far to prove the capacity of public eco- 
nomy for a total eradication of mendicity. May we not ra- 
tionally ſubſcribe to his ſuccels, the pleaſing hope of baniſhing 5 
poverty from Great Britain, through the multiplyi ing capacity 
and economical avenues of inland navigation ? 
I lament that the approaching end of my firſt volume, as 
well as the preffure of time and circumſtances, prevent me 
from travelling over the ground he has ſelected ; and from 
comparing, at this time, the prevalence of Bavarian men- 
dicity with that of England t; the military means which 
contributed to its reformation, with the military leiſure of 
the Engliſh aſſociated citizens, the ſucceſsful. meaſures 
which were adopted for public employments, and the means 1 
which reclaimed the poor to habits of uſeful induſtry ; the - 
immediate aſſiſtance of the inhabitants, and the abolition of ü 
all other collections to their uſe J; the kinds of their em- 
ployment, the progreſs of their docility, their treatment, 
their accommodations, the manner by which they were fed, 
and ſuch other particulars, as being applicable to the ſtudy of 
national economy, might help to organize a ſyſtem of inland 
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navigation, which muſt preſent numerous interchangeable 

advantages, whereby the good offices of both country and 

town may be exerted to the relief of the poor, to the honour 

of the rich, to the reformation of the diſſolute, and to the 
promotion of more abundant reſources for the nouriſhment 
and comfort of our fellow creatures; and for the multipli- 


cation of rhe public ſtrength by private competency and in- 
creaſing proſperity. 


Dye Revenue. 


Commerce is the parent of revenue, and of naval ſtrength; 
in the multitude of people and in their labours reſt the po- 
litical reſources and riches of a nation. I do not mean 3 
theſe poſitions, that the pockets of individuals ſhould be 
drained without mercy to ſupply the immediate exigencies 
of the ſtate, according to the example of arbitrary ſovereign- 
ties, poorly befitting the manly dignity of Britiſh monarchy ; 
or that their lives and labour ſhould be bartered for gold, 
as in the fable of certain contracts for foreign troops, who 
became doomed to cut the throats of ſtrangers againſt whom 
they had no pretence of enmity, and who were themſelves _ 
driven to {laughter like bullocks, to ſerve the occaſions of 
their petty prince ; exhauſting by this means, as it were, 
the neſt-egg of public afluence. I would be underſtood to 
deſign ſuch means of political economy as might ſucceſſively 
give birth to new ideas, to improvements for the augmenta- 
tion of commercial advantages, and to the multiplication 
of population by more abundant means of ſubſiſtance, and 


1 
by affording better nouriſhment to the ordinary ranks in 
ſociety. 

Many advantages, in theſe reſpects, are already enumerated 
under the head of commerce, wherein the ſecurity and en- 
hancement of the revenue will equally partake; but there | 
are ſome amendments preſented in the plan for an inſula- 
ting canal, which ſeem to be capable of peculiar appropria- 
tions to the remedy of fiſcal defects in the preſent ſtate of 
narrow and circumſcribed port accommodations. 

The greater evils complained of, under which defalcations 
of revenue may be reaſonably feared, ſeem to be chietly al- 
cribable to the confined limits of the legal quays ; to the 
want of a compact and regular ſyſtem in 1 to ſufferance 
wharfs; to the lengthy extent of ſpace which is occupied by 


the moorings in the river, with the conſequent crowded 


ſtate of the Pool for want of the means of ready diſtribution ; 
to the crowding of the quays, and to the want of a ſufficient 
number of reſpectable land waiters. Moſt of the ſubjects are 
judiciouſly detailed by Mr. Colquhoun, and the revenue de- 
ficiences of the public purſe are herein before* ſtated at, 
from ſeventy to one hundred thouſand pounds per annum. 
If we were to add to this reſpectable ſum all the loſſes of 
time which may be aſcribed to the non- obſervance of uni- 
form hours, or the crowded delays which are every where to 
be obſerved in the avenues of commerce, we cannot too 
much appreciate thoſe projects which eſſay to relieve the 
Pool, the quays, and the narrow ſtreets, which contribute 


See Page 154. 
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to give diſpatch and ſpirit to thoſe functions of traffic, from 
whence political reſources ariſe; and become more important, 
and more extended, as they contribute to fill the coffers of 
the Exchequer. | 
It is hence our buſineſs to inveſtigate, whether ſuch 1s the 
probable tendency of the projected canal. d 
When revenues are once created, (ſays a well-known _ 
writer whom I have heretofore recited “,) they are not to be 
lightly riſked for new experiments; ; but a few conſiderations 
may be ſtated to prove, that an extenſion of quays would be 
a gain without a riſgue to the revenue. If an extenſion of 
uays then may be conſidered as a gain to revenue, let me aſk 
for a ſuperior demonſtration to that which evinces, in a diſ- 
tributive canal, many ample powers to relieve the Pool, the 
quays, and the narrow ſtreets, to give economy to revenue 
by reducing the number of acquatic attendants upon its 
officers, by means of diſtributive baſons ; by a ſaving in the 
number of land waiters, through the compactneſs of the 
propoſed pools; by a dif] patch which would leſſen the chance 
and remove inducements to plunder, or to ſmuggle ; by a 
mode of transfer which would inſure protection, ſecurity, 
and increaſe to revenue; by an organization of commercial 
baſons, affording, in one compact view, all the neceflary 
means of accommodation, controul, and command; by the 
relief of the delays and expenſe of cartage; by the addition 
of increaſing capital, through the reduction of horſes ; and, 
by the unreſtrained freedom of the pools, and canals, gene- 


* See my Political Economy of Inland Navigation, page 1 54. 
See the covered boat, Plate 6, Fig. 4. in my Pol. Econ. of Inland Nav. 
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rating many and productive functions in the multiplication 
of trade; or by the receipt of moderate tolls, if it ſhould be 
deemed proper to conſtruct the works in that BY at the na- 
tional expence. | 5 


ot 


Means of Operation, and method of the Undertaking. 
It will, perhaps, be expected by ſome, that I ſhould offer 


ways and means for this undertaking ; and, indeed, if the 
© buſineſs were reduced to that point, and left wholly at my 
option, 1 ſhould think that to be an eaſy taſk, in which all 
perſons have an immediate intereſt with ſo little claſhing, 
As the popular mode of carrying canals into effect is, 
however, better underſtood by the good people of England 
than by me, who have been abroad the greater part of my 
life, I ſhall ſubmit that point to ſuperior judgment, being 
willing to add a helping hand under the countenance of any 
proper patronage. I have one wiſh, nevertheleſs, which lies 
warmly in my breaſt : I hope the cities of London and Weſt- 
minſter will unite in one general good, in deſpite of any 
little local conſideration ; and I ſhall be in this caſe without 
fear leſt the national voice ſhould be withheld. 
I here are two plans for ways and means, which, never- 
theleſs, occur to me a little out of the ordinary courſe; and 
as it may be well to remember them whenſoever that ſtage 
of the buſineſs ſhall (if ever it does) arrive, I beg leave to 
ſuggeſt them: the firſt 1 is, that which was adopted by the 
city of London, in regard to the towing path from Putney 
to London Stone above Staines, and which was alſo propoſed 
W c 
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by James Sharp, Eſq.* for the Mary-le-bone and Waltham- 
Abbey canals; ſo that all might remain a free navigation 
after the money loaned was refunded by a moderate toll. 
The other is to undertake the buſineſs at national charge; 
either making it a free opcration, ſo that the national re- 
ſources may become ſtrengthened through its encourage- 
ments to popular induſtry ; or appropriating a moderate toll 
to the aid of the revenue, ſubje& to the future diſeretion of 
| parliament, and the preference to be governed by the choice 
of thoſe in authority. 
If my ſcheme ſhould be adopted at public expenſe, 1 

sb ſuppoſe there could be no want of hands, while 

there are ſo many ſoldiers; for certainly there can be no 5 
more objection to theſe doing work for the king, who con- 

ſtantly pays, clothes, and feeds them, than to work for his 
ſubjects, who are known to employ them frequently as day 
labourers. The King of Spain has (in my opinion) in- 
troduced a laudable practice among his ſoldiers, who have 

extra pay to encourage them in uſeful labour : I ſuppoſe, 
formerly, this ſervility would have been mortifying to Spa- 

niſh pride; but men now-a-days grow wiſer with the pro- 

greſs of civilization, and there are but few who have ſeen 

ſervice in mixed armies, that do not profit in a diſcrimina- 

tion, between the ſavage maxims of an American Indian, 

who holds labour to be unbecoming a warrior; and the pro- 
ductive economy of Anſpach, which gathers plenty into the 
midſt of an encampment, and fits a ſoldier to the viciſſi: 


tudes of his profeſſion. 


See pages 134, 135, See page 29. 
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There now remains but two points for my preſent conſi- 
n : I mean as to the probable time in which a given 
number of men ſhould complete the excavation ordboſelt ; 
and the power and expenſe which would be required to feed 
the canal from the tide, independent of other reſources. 
| To both of theſe I beg the reader's attention. 


/ the probable time in which given number of alen may 
be ſuppoſed capable of compleating the propoſed canal for 
inſulating the City of London, by way of Hyde Park. 


There are ſome preliminary conſiderations which this 
inquiry ſhould keep in view, although, ſtrictly ſpeaking, 
they are irrelative to theoretic calculations. Every body 
knows, that he who is nearer to his work and ſupplies than 
another of equal ſtrength, will ſooner finiſh his job. If, 

for example, a canal is undertaken in the wilds of Africa, 
and one over the Iſthmus of Suez, which requires an equal 
number of workmen, the one at Suez will be much ſooner 


_ finiſhed, becauſe the Mediterranean accommodates them 


with means of eaſy acceſs and ready ſupplies. But if a 
canal is undertaken at London, it may be probably exe- 
cuted more ſpeedily than in any other part of the world, 
becauſe it hath every advantage at hand, being the empo- 
rium (as it were) of population, of commerce, of arts, of 
manufactures, and of local wealth. 
Mr. Chapman“ (who has had great practice as an engj- 
ner) tells us, that the general run of the ſoils of the navi- 


Chapman on Canals, p. 15. 


1 


gations of this country (England) will crumble down to 
ſixteen or eighteen inches baſe to a foot in height, although 
they will ſtand at a ſteeper angle when firſt conſtructed. A 
canal, therefore, fixty feet wide at top, and five feet deep, 
formed thus on an angle of thirty-eight degrees, will be 
forty-ſeven feet wide in the bottom, requiring an excavation 
of about thirty cubic yards of earth for each lineal yard of 
the canal. 1 | 
Nov the courſe of the propoſed cankd will encompaſs 
ſomewhere about twenty miles circumference, if it paſſes 
through Hyde Park; and each mile containing” one thou- 
ſand ſeven hundred and ſixty lineal yards, containing each 
thirty cubic yards of cutting, each mile will require an ex- 
cavation of fifty- two thouſand eight hundred yards of caſy 
' ſoil; and the whole twenty miles of canal (independent 
of the baſons, which, I ſuppoſe, will be executed in the 
mean while by a diſtin& claſs of people) will demand a cut- 
ting of one million and fifty-ſix thouſand yards of earth, 
none of which need be removed beyond the firſt run of ex- 
cavation. 3 
Nov it is allowed by ſome engineers, that i in ſuch earth 
as this line of inſulation preſents, a good hand ought to 
remove twelye cubic yards of earth per day. But if we 
ſuppoſe them to remove ten yards per day each man, and 
employ five hundred hands, we are thus to expect an exca- 
vation of five thouſand yards per day; and five hundred 
hands will, at this rate, cut the whole canal! in two hundred 
and eleven, and one fifth, wor king days. 


We may thus, I think, lately — that five hundred 
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hands will perform the work in one year, one thouſand hands 
in half a year, or two thouſand hands in one quarter of a 

year. And we may take into the eſtimate a probability in 
this caſe, that no canal on earth was ever undertaken under 
ſo many advantages; for London can ſet hands to work, 
or let it alone at pleaſure, and without incurring the inter- 
mediate waſte of time and expenſe; London can ſupply 


hands ready on the ſpot, while other canals have them to 


collect together from diſtant parts of the country; London 


can accommodate them near their work, while others loſe 


time in going off and on; London can ſupply any number 
of hands, while others are reſtrained by limited circum- 
ſtances : but London can do ſtill more, for ſhe has the firſt 
example, perhaps, in hiſtory, where a circular canal of 
twenty miles extent, round ſo populous a city, afforded the 
means of economy, by. working ſmall parties on ſuch an 
extenſrve ſpace; yet, nevertheleſs, compa&#!ly under effec- 
tual ſuperintendance, control, and command. 


Of the power and expenſe which are required to feed the pro- 


poſed canal of inſulation, to the perpendicular height of 
ninety feet; wholly from the tide water of the River 
Thames, independent of any other reſource. 


Although there are many writers on the ſubjects of me- 
chanics and hydraulic engineering, who have laid down rules 
for theoretic eſtimates, which may approximate the ac- 
tual reſult; yet, under a perſuaſion that mankind are 


more * convinced by the viſible experience of others, 


1 


1 
than by their faith in ſcientific calculations, I have thought 
it better to adduce an exiſting example, within the reach of 
the citizens of London, of what is daily performed by the 
mechanical aid of eam, at the Shadwell water- works. 

The perpendicular height to which the water is raiſed 
here is ninety feet; which will be ſo near the elevation de- 
manded, as to render it ſafe to rely on an eſtimate, ſuch as 
the data of theſe works will afford. 

The pump: barrel is twelve inches ; and twenty-two 
ſtrokes, of ſix feet each, are performed in one minute. 

The coſt of this engine may be ſafely eſtimated at two 
thouſand pounds; and its full conſumption of coal at two 
buſhels per hour, 


\ 


Of the Power. 


The cubic inches contained in A pipe of twelve inches. 
barrel, and fix feet ſtroke, which are diſcharged by every | 
ſtroke of the piſton into the reſervoir above, (ſay at ninety | 
feet high,) are 814258; and this ſtroke being repeated 
twenty-two times in a minute, gives the quantity of 179141, 
cubic inches per minute, 10,748,496 cubic inches per hour, 
and 257,963,904 cubic inches per day, of twenty-four hours. 
Nov the cubic inches, in a cubic foot, are 1728; and 
if the above daily quantity of 257,963,904 cubic inches are 
divided by 1728, the product will be 149,284, which are 
the cubic feet of vater which one ſuch pump will elevate 
per day to the height of ninety feet; which {um being again 
divided by 27, which is the number of the cubic feet con- 
tained in one cubic yard, it will appear that this pump yields 
3 225 
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a daily ſupply of five thouſand, five hundred, OV * 


three cubic yards of water. 

Now, as the whole line upon the ſouth ſide of the River 
is under the flow of the tide, it is not to be underſtood that 
any machinery will be needed upon that part of the circum- | 
vallation; and the admeaſurement of the map, upon the 
north ſide of the Thames, brings the diſtance of the canal, 
on that fide, under eleven miles, if it is permitted to paſs 

through Hyde Park. 

Under the laſt head, concerning the excavation of this 
canal * we have ſeen that each lineal yard is ſuppoſed to 
average thirty cubic yards of excavation, which forms the 
exact ſpace that muſt be re- occupied by water. The lineal 
yards in a mile are one thouſand ſeven hundred and 1xty ; j 
which, multiplied by eleven, for the length 1 in miles, gives 
nineteen thouſand three hundred and fixty, as the amount 
of the lineal yards-in- eleven miles; and as each of theſe 
yards contain thirty cubic yards, the water demanded - for 
| eleven miles of canal will be five hundred and eighty thou- 
ſand eight hundred cubic yards, which this one engine would 
fill i in about one hundred and five days. 


1 3 has Although 1 have elena the depth of the canal of inſulation at five 
feet in my eſtimates, in order to correſpond with the continuat ion of the 
Grand Function line, yet I ſhould adviſe, that the circular part ſhould be con- 
ſtructed deep enough to admit the ſmaller kind of coaſters, and river craft, 
at leaſt; by this means, the veſſels which ſupply the daily markets can diſ- 
tribute their little cargoes without transferring them to barges, which cir- 
cumſtance will have a W er in . of plenty and cheapneſs of 
neceſſaries. 


/ 
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If thus we ſuppoſed the whole elevation of ninety "i 
perpendicular height to be obtained at one place, and that 
one fifth of the whole canal contents will be a ſufficient al- 
lowance for the daily waſtage of lockage, abſorption, and 
_ evaporation, we may conclude that five ſuch as the Shad- 
well engine will fill this canal in twenty-one days ; and 
at all times thereafter, will furniſh one fifth of the whole 
contents of water per day as an allowance for daily expen- 
ditures. 

As the operation, however, muſt be once repeated t to ob- 
tain the propoſed ſummit level, I will allow _ per cent. 
for additional machinery. 


Of the Expenſe. 


We have heretofore eſtimated the aggregate coſt of this 
ſeam engine at two thouſand pounds. Five ſuch engines 
will, therefore, be ten thouſand ; and fifty per cent. allow- 
ance, as above, will amount to fifteen thouſand pounds. 


T he annual ex penditures will hence be as follow : 
5 per cent. intereſt upon 15,000. capital 750 o © 
2,43 33 chaldrons of coals, TR %/ 34 0 

5 attendants, &c. (incluſive) at 200l. 1000 0 © 


wv 4 
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7,225 88 
Contingencies, 10 per cent. 189595 10 8 


Annual expenſe — < 7,977 10 0 


——.——— 
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Thus II think, we may conclude very ſafely, that if the 
elevated part of the propoſed canal were wholly dependent 
upon the ſteam power, to raiſe the ſupply from the tide in 
the River Thames, the yearly coſt would be of no importance 
in compariſon with the benefits. 


: 


THE END. 
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